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WHY THE LUGS? 


A canvass of hundreds of City and Consulting Engi- 
neers throughout the country, experienced in Wood 
Block Pavements, brings forth the fact that this type of 
pavement is considered practically ideal for both resi- 
dence and business streets, when all slipperiness, buck- 
ling and bleeding are eliminated. 
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Municipal, County and Private corporations from 
New Brunswick, Canada to New Orleans, from New York 
City to the Pacific Coast, are laying Kreolite Lug Wood 
Block Pavements because they absolutely eliminate 
the objectionable features mentioned. 


Interesting views and specifications upon request. 


THE JENNISON-WRIGHT CO. 
320 Huron Street Toledo, Ohio 
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‘‘Lackawanna Steel Sheet Piling was Certainly a Life- 
Saver on That Job. Had We Tried Wooden Sheeting on 
Those River Cofferdams We Would be Working There Yet’’ 


This is how Mr. G. Shipplett, Mgr. Virginia Con- 
crete Co., Thurmond, W. Va., expressed himself about 
the Lackawanna Steel Sheet Piling used in foundation 
work on the Big Sandy River Bridge, Elkhorn Branch, 
Chesapeake & Ohio Railroad. 

One of the cofferdams for this work is shown above. 
Twenty-one days’ work here drove 185 40-foot lengths 
of Lackawanna Sheet Piling, excavated 1200 cubic 
yards of foundation and drove 234 18-foot lengths of 
bearing piles. Only one small pulsometer pump was 
required to keep the unwatered cofferdam dry, the 
steel sheet piling being practically watertight. The 
_ackawanna Piling after serving its purpose was pulled 

t an average rate of 37 sections in 20 hours (maximum 
4 sections in !0 hours) and was redriven in a second 


cofferdam. The second driving was quicker than the 
first and the second pulling required only 50 hours, 
work by a hoisting engineer and four laborers. After 
the second driving and pulling this Lackawanna Sheet 
Piling was practically as good as new, save for about 
twelve pieces which also were reusable after cutting 
off short lengths at the end. 


If you want cofferdams that are successful in every 
respect you will find Lackawanna Steel Sheet Piling a 
reliable standby. And to get the best results from this 
sheet piling, you can have the free cooperation and 
advice of our Steel Sheet Piling Engineers. 


Our book “Lackawanna Steel Sheet Piling” is free 
to consulting, contracting and managing engineers. 


|ACKAWANNA STEEL (OMPANY 


General Sales Office and Works: Lackawanna, N. Y. 


NEW YORK 
BOSTON 


BUFFALO 
PHILADELPHIA 


CLEVELAND 
CINCINNATI 


CHICAGO 
DETROIT 


ST. LOUIS 
ATLANTA 


SAN FRANCISCO 


Licensees for the manufacture of Lackawanna Steel Sheet Piling: 


For Great Britain and British Colonies in the Eastern Hemisphere, Cargo-Fleet-Iron Co., Ltd., Middlesborough, England. For France, Italy, Spain, 
French Colonies and Proteetorates, Italian Colonies and Spanish Colonies in the Eastern Hemisphere: Cie Des Forges & Aciéries de la Marine et 


d'Homécourt, Paris, France. 
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How the New York Barge Canal 
Will Be Operated--] 


By Wintnram H. Yares* 





Union. The old Erie Canal between Albany and Buffalo. 


SYNOPSIS—Capacity and service of the new opened in 1825, was of small capacity as measured by 
Slate Barge Canal, The author shows that the present standards; yet in 1880 this small canal carried 
capacity of the new canal will be 20 to 30 limes about 4,500,000 tons of freight—seven-tenths of the en 
fhat of the old, and deserthes in detail his de- tire canal traffic of the state. In the same year about 
sigus for the ope rating equip nf including gale- 8,700,000 tons was carried on the Erie RLR. and about 10, 
machines, valve machines, capstans and conerete 500,000 tons on the New York Central—the only real 
lock cabins, competitors of the canal for lakes-to-ocean trattic. Since 





1880 the railroads have handled a much greater volume ot! 
What the New York State Barge Canal is hardly need — freight at the expense of the canals, but the advocates ot 

be explained in detail at this late day, but a few remarks the new Barge Canal expect a reversal of transportation 

on its general features and field of service are essential Conditions soon after its entire length is opened to 

to orient the reader of this description of operating equip- nay ivation. 

ment and power system. That the new canal, on which no tolls are to be col- 

The infiuence of canals is acknowledged to be a prime 


. . - ys ‘ . 9” 2 lected, is a decided asset to the state can be appreciated 
factor in making New York the “Empire State” of the 


when it Is explained that about three-quarters of the 


‘Consulting Engineer, 52 Wall St.. New York City; for- entire area of the state is within 50 mi. of some part of 
merly Supervising Engineer, Otlice of New York State En- 7 | 7 
vineer and Surveyor, Albany, N. Y the canal svstem and may therefore be reached ya 


FIG. 1. THE GREATEST GROUP OF HIGH-LIFT CANAL LOCKS IN THE WORLD; THE WATERFORD FLIGHT 
Locks 4, 5 and 6, Erie Canal, each having a lift of 34.5 ft. 
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5-ton motor truck which has a range of 50 mi, over good 
roads (100 mi, per TO-hr, day on a round trip), and 
that about 900% 
70 


of the entire area of the state is within 


mii, and may be similarly served by a 3-ton motor 


truck. About three quarters of the population live within 


Zoi. of the canal, and 8700 within 20 mi, 


The free use of the new canal will have an influence 
tremendously more powerful than the old canal had in 
buthding up manufacturing industries benefited by cheap 
transportation. Furthermore, along the Mohawk valley 
for a distance of 50 mic, many admirable factory sites 
have been created ly the Construction of the Barge Canal, 
At these sites 


transportation facilities are avatlable because, in addition 


power may be purchased cheaply, and ideal 


to the Barge Canal, a free waterway of large capacity, 
there are available the tracks of the New York Centra‘ 
lines on both banks of the canalized rivet 


Caraciry ot New 

The New York State Barge Canal, designed to have 

a normal annual capacity of 10,000,000 tons, was au- 

thorized in 1903, at which time $101,000,000 was voted 

for a 1,000-ton Since then #638,000,000 

more has been authorized for additions, terminals, and 
completion, 


rit Barak CANAL 


baree canal. 


The line of the Barge Canal, shown in Fig. 3, is also, 
broadly speaking, the line of the old Erie, Oswego, Cham- 
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Old Erie Canal Land Line 
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River Section 
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plain, and Cayuga and Seneca canals, and these na 
are still used to define parts of the new canal, Ma 
mensions of the channels and locks of the old Erie Cy 
and the Barge Canal,shown in Figs. 3 and 4,indicate in 
incomplete way their relative carrying capacities, ‘| 
real difference is appreciated only after a study of t| 
respective locations, The old canal is a land line utili 

practically natural While the Bai 
Canal traverses river and lake channels for three-quart 


ho Walercourses, 
of its length, ‘This superior location permits much grea 
er capacity than is prudent on the old canal or on a 
land line, where a speed in excess of 3 or 4 mi. per | 
disturbs the banks. 

The average speed on the new line will be between ty 
and three times the average speed on the old, Tn additi 
to this the Barge Canal locks can accommodate sin 
barges having a capacity of 2,500 tons, which is ten tin 
the capacity of the barges now in service, If 
the the 
daily lockayes is the same as on the old canal, the capa 
of the new Kine will be from 20 to 380 times that of th: 


2 500-tor 


barges are used on new canal and Huinber « 


old one, 

The capacity of the new canal can be increased if thy 
stretches of narrow channel or land line east of Oneida 
Lake are widened so that the bottom width will be [10 
ft. instead of 75.) Barges as large as can be accommodated 
on the Welland Canal may then go from Lake Ontario 
to the Atlantic Ocean via the Barge Canal, entering i 
at Oswego, ‘The estimated cost of widening the stretch 
of Jand line is #2 OO0,000, The locks are already al 
ample width and require no change. 

When traflic warrants it, 
deepened to Lh or 15 ft. 


the canal channel may | 
Such a depth would be in keep 
ing with the depth of 12 ft. already provided over th 
sills of each lock, as that depth can accommodate a barge 
having a draft of 11 ft, or slightly more, and such a 
barge requires a channel Lt or 15 ft, deep for economical 
propulsion, because of the retardation, or drag in shallow 
channels, caused by bottom friction. 

The dimensions of the present locks are out of pro 
portion to the dimensions of the canal channels, because 
each lock can accommodate a single wide barge with a 
heam of about 43 ft., but two barges of that beam would 
have difficulty in passing each other in the channels of 
minimum section, Barges of about 800 tons’ capacity 
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nany advantages; but tf smaller barges are used, 


at four can be locked through at onee, the time of 
tiny each lock will be inereased on account of the 

time required to place houts tn the loek chamber 
iy side, 


ile wider land-line sections would permit) the tse 
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Section A-A 


hid, 4 PLAN AND BEOTION ol PYPICAL LARGE 
CANAL Lach 


canal at a relatively small cost, yet if any changes are 
nade they should provide fora ship canal between Albany 
nd Osweeo to connect Lake Ontario and the Athiuts 

Ohoeun. Such a canal could be supplemented ly ak sane 

irone around Niagara Falls entirely within the Hiipire 
Staite, so as to connect the great lakes with the Athantt 
Qeean by a deep waterway shorter and safer than that now 
iailable via the Welland Canal and the St. Lawrence 
River and entirely within the United States, 


Bangks; TRemMinatsa; Dams ron CAN ALIZATION 

Pormer State Kngineer J. AL Bensel has intimated 
(’Canal and River Barges,’ Barge Canal Bulletin, Ov 
lober, TOE) that ship-shaped barges similar to the Pha 
adelphia steel barge made for use on Chesapeake Bay 
mivht be used. ‘Tests made by United States Ariny 
eineers (fully reported in louse Doctument 857, Sixty 

urd Congress; “Experimental ‘Towboats’”) tndicate that 
vrges of this type will be economical, 

\ novel application of electri power for propelling 
larges of large capacity, shown in Fig. 2, has been sug 
ested by William ‘T. Donnelly, Consulting Engineer 
(Brooklyn Engineers Club, Jan. 14, 1915). He proposes 
lo veherate power on only one boat of a tow and transmit 
it to its consorts on Which motors alone are installed, The 

rifer is of the opinion that individually propelled: ship 
wiped barges with oil engines, or in tows using electricity 
mentioned, will eventually be used on the Barge Canal, 

The way, or local, traffic on the canals of New Yor! 

fats has always been relatively heavy, Therefore. ter 
itils or, atrictly speaking, docks of call, will he con- 
thences and important contributing factors to the 
« capacity of the Barge Canal, In 19tL there was 
($29,000,000 for the construction of such terminals 
many cities and towns along the line of the canal, In 
50 of these will be built. Each will consist of a dock 


|, suitable mechanical means for handling cargo and a 



























































building for temporary storage At some locations ra 
road sidings are avatlable, and at all of them good roads 
Will facilitate the handling of shipment 

The lakes traversed by the Barge Canal line needed 
little: development to make them available for trathic, but 


the rivers required the construction of many new dam 


and the tmprovement of several existing ones, In all 
B Operating tard pet 
ep! pave >" 
eid % 
al 3 (ie ee ea cage acid 
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vy ow on 
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u/vert 4 Butter Bean 
‘ yr “ars ; , 
‘ : ee et “ey { = a 
. eit i} Upper Cute Wa 
. wer | , Onenrting Stara 
U be 1090" . rere un 
ti cae ee Luma 
LO diatus are used for Barve Canal PUL pose & old struc 
ture were ftouned to tr itable, » have received thew 
crests, and SO are entirely mew, Might of these new 


itis are movable dams of the bridge type, similar te 
those used on the Moldau River tn Bavaria, Phey have 
heen built across the Mohawk River at Seotia, Rotterdam 
Cranesville, Amsterdam, Tribes Hill, Yosts, Canajohary 
and Fort Plain to form pools at each location with a min 
nun navieable depth of i tt The eight pools thu 
formed and the two pool formed by the tixed dani at 
Crescent and Vischer’s Ferry make the Mohawk River 
uvitlible for Baree Canal tratlie for a distanee of about 
oO tint Lo typreal movable dam with look adjacent | 
hown in ie 3 Mach dam comprises a highway-brtdge 
perstructure of two or three spans, that may be used 
for highway tratlic by the addition of a floor (as was done 
at Rotterdam, N.Y. in Lobb) 

From steel pins in the extended tloor-beams of each 


uperstrocture, wiekets or uprights are hung in pa 


PIG, 5 ELECTRIC WINCH FOR OPERATING 
MOVABLE DAM 
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FIG. 6 ONE OF THE MOHAWK RIVER LOCKS AND 


Generating station and operating cabins 
Qn them gates are supported in a nearly vertical posi- 
tion during the and swung to a 
horizontal position during the winter, or closed-navigation 


season, 


open-navigation season 


To place one of the dams in service the wickets, in 
pairs, are first swung down until they bear against seats in 
the sill of each These are located farther 
upstream than the steel pins from which the wickets are 
hung, so that the upstream edge of wicket an 
inclined plane along which each gate section rolls when 
being lowered or The wickets are fully braced 
near their lower ends to prevent their being twisted by the 
water in lowering. 

An operating platform in sections 30 ft. long, attached 
to each pair of wickets, is available when all the wickets 
are lowered, from one end of the dam to the other. This 
platform is 3 ft. above the pool and will facilitate hand- 
ling any floating débris. 5 It will form a most useful ad- 
junct to the operating efuipment of the mov: ope dams. 

Two electric winches are provided to raise or lower 
the | Each winch is able to operate the oir by 
traveling along a track supported on extensions of the 
tloor-beams. which had in- 
stalled to electric drive to insure more 
reliable operation, as well as to give the additional ad- 
vantages of simplicity and economy. Fig. 
» shows a detail view of the electric winch fully equipped 
with top and tarpaulin cover, and trolley for chain hoist ; 
electric lamps are provided for night operation. 
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Dams with fixed crests also have been needed for 
canalization of the rivers, notably at Crescent and Visi 
ers Ferry on the Mohawk River, at Mechanicsville «6 
the Hudson River, at Phoenix and Fulton on the Oswe: 
River and at Waterloo, Seneca Falls and Cayuga on ¢| 
Seneca River. "At many ‘of these fixed dams one or mo 
Taintor gates have been installed. The largest installa 
tion of this kind is at Dam No. 1, across the Hudso: 
River at Mechanicsville, where there are six, as shown 

Fig. 9. Each of these gates has a span of 50 ft. a 
is designed for a depth of water in excess of 17 ft. Thes 
dimensions make them the largest of their type in th 
world. Similar gates of smaller dimensions have bee: 
used in several of the previously mentioned dams, an: 
all have given great satisfaction in operation. They ar 
all so evenly balanced by large concrete counterweight: 
that hand operation is depended upon entirely. 


LARGE SIZE AND SMALL NuMBER oF Locks 


Next in importance to river canalization, 
tributing factor to increased capacity, is the small num- 
and large size of the locks. Each has an available 
length of 311 ft., a width of 45 ft. and a depth of water 
over the sill of 12 ft. The lifts range from 6 to 40.5 ft. 
There are, in all, 57 locks. Of these, 35 are passed 
in traveling from Buffalo to Albany; on the old canal 
there were 72 locks between those points. 

The recent opening of five Barge Canal locks near 
Waterford, known locally as the Waterford flight, dem- 
onstrated the great reduction in time of transit effected 
by the new locks. Seventeen locks were needed on thie 
old canal to raise a barge from the Hudson River level 
(El. 15) near Waterford to the Crescent level (El. 184) ; 
but on the new canal only five locks are required for the 
same lift of 169 ft. When everything went well, the 
time of transit through the “Old Seventeen” was 4 hr., 
but the first trip through the “New Five” was made in 
about 1 hr. These five locks form the greatest group of 
high-lift locks in the world. Three of them can be seen 
in the view given by Fig. 1 

The side culverts through which the lock chamber is 
filled are of three standard cross-sectional areas. Their 
dimensions are 5x7 ft. in locks having a lift of 12 ft. o1 
‘less, 6x8 ft. where the lift is between 12 and 23 ft. and 
7x9 ft. where the lift exceeds 23 ft. From these side cul- 
verts the water enters the lock chamber through side ports 
(see Fig. 4), each having an area of about 71% sq.ft. 
The ports were lined with cast-iron pipes in the first 
locks built, but on later contracts the lining was omitted, 
as investigations indicated that it was not needed to pre- 


as a coh 
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erosion. The number of ports varied with the size 


culverts; both were designed to fill the lock cham- 





i about 5 min. without excessive surging. 

3 importance of proper operation of the equipment 
a lescribed is manifest. The use of electric power 
ie e operation of the gates and valves of the locks is 
Fe ative for the safe, reliable and rapid operation re- 
5 Sufficient water power was available at most of 
Bs «ks to drive hydro-electric generators, and these 
, venerally installed; but gasoline-engine generating 
e ts were decided upon for the Mohawk River locks and 
E one or two isolated locations. 

E Reversing the usual procedure, this description will 
E at the operating stand from which the gates and 
E ; of each lock are operated and proceed to the 
E surces of energy. Four storm-proof operating stands, 
: -ned to withstand damage from contact with moor- 
ng or towing lines, contain master switches of substan- 


construction and are installed at each lock in pairs, 

» near the upper- and lower-gate recesses respectively, 
as shown in Fig. 4. The master switches are of marine 
a type similar to those installed on the decks of battleships. 
P, ‘The contacts, being of the drum and finger type, can stand 
hard service. The lock gates, valves and buffer beams at 
each end of a lock can be operated from either side of the 





as each operating stand includes a master switch 
BS for the separate control of each of two gate motors, two 
motors and the buffer-beam motor when it is in- 
stalled. 

The operating stands are marvels to all the laymen 
vho have seen them, because by turning brass handles 
} in. long through an angle of about 40°, the operator in 
ibout 1 min. can open either leaf of a gate or either lock 


- 











FIG. 
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BARGE CANAL LOCK-GATE MACHINE AND OPERATING STAND 
Steel cabinet with signal lamps rolled back from switch stand 


NEWS 101 

valve without physical effort, whereas on the old canal 
much work was required to swing open or to close 
small wooden gates of the old locks. 
through openings in the lock gates. 


the 
These were filled 
The gates of the 
Barge Canal locks are of steel with oak quoin and miter 
posts and are 26 ft. 
20 to 50 ft. 
20 tons. The leaves of the lower gates range in weight 
from 30 to 60 tons. In later designs for the lock 
of locks 2, 3 and 4, Cayuga and Seneca Canal, wooden 
gates were provided. 


wide with from 


heights ranging 
Each leaf of the upper gates weighs about 


gates 


ContTroL Apparatus INSURES SAFETY 


For safety, reliability and dispatch, all the operations 
attending the locking of a boat through must be properly 
safeguarded. All the operating equipment on the Barge 
Canal is so completely protected by safety devices that no 
damage to it can result from carelessness, ignorance or 
mischief, 

The automatic-control apparatus for each of the motors 
operating the gate machines, valve machines or capstans 
is housed in a stormproof sheet-steel controller cabinet 
placed on the lock wall well back from its face, as shown 
in Fig. 4. The motors operating the lock gates and valves 
are each so controlled that it is possible to start, stop and 
reverse them at the will of the operator by manipulating 
master switches at the operating stand. An adjustable 
relay switch automatically disconnects the motor from 
the line if the current exceeds any predetermined amount 
under twice the full-load current. When the 
motor is so disconnected, the operator may again start 
it in the usual manner. A limit switch in the control 
system automatically reduces and then shuts off the power, 


normal 
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THE LARGEST TAINTOR GATES IN THE WORLD; HUDSON RIVER AT MECHANICSVILLE, N. Y. 


Balanced by concrete counterweights 


at each end of travel of lock gate or valve and also operates 
signal lights. 

The nature of the work and exposed locations of the 
vate machines, valve machines and capstans required ma- 
chinery and motors of rugged design. Totally inclosed 
mill tvpe motors of the type selected have been used suc- 
cessfully for years in rolling mills, where they are in- 


stalled in exposed positions and do heavy work. They 


were developed by manufacturers of electrical apparatus 
and are now a commercially standard type. This selec- 
tion not only avoided the development of a new and 
untried type of motor but made simple the replacement 
of parts. The insulation of the motors and of the solenoid 
brakes attached to them has been made impervious to oil 


and moisture. The motors can stand a 25° overload 
for 10 min. and a momentary overload of 100% without 


FIG. 10. LOCK-VALVE CONTROL EQUIPMENT 


Master-switch (operating) stand at right: switch-group 
cabinet at left; substation in background 


can be operated by one man. 


injurious heating. Factory tests of all motors mai 
prior to shipment were supplemented by seven-day servic: 
tests at the locks. 

The gate-machine motors are all series wound for 230 
volt direct current. The motors operating the heayy 
lower gates on locks whose lifts exceed 23 ft. are rate: 
at 10 hp.; all other gate-machine motors are rated at 
i hp. The motors operating the lower gate of lock 1% 
of the Erie Canal, which is of the vertical-lift type, are 
rated at 30 hp. 


2350- 


The lock-valve motors are compound wound for 
volt direct current. The motors operating the 7x-it. 
valves are rated at 7 hp. The motors operating the 6xx- 
and the 5x7-ft. valves are rated at 3 hp. The cap- 
stan motors for all of the canal locks are compound 
wound for 230-volt direct current and are rated at 20 hp. 


FIG. 11. ELECTRIC LOCK-WALL CAPSTAN EQUIPMENT 
Man at lock operating stand in background; foot switch at 
right of capstan 


De Ae a all 














? 












A 
Bi 






Janwary20, 1916 


ach gate is opened or closed by a cast-steel spar of 
ved design attached to the gate and worked by an 
tric motor through a train of spur gears. A helical 
fer spring at the outboard end of the gate spar eases 
opening or closing of the gate, reduces the effect on 
vate machine of any shocks or blows and permits the 
tor to overrun a little. All parts of the machine, shown 
Fig. 8, are sturdy, being proportioned to take, at mod- 

te intensities of stress, all operating loads that may 
expected in service, Overstressing of the parts from 
cause is prevented by a shear-pin safety coupling 
etween the lowest horizontal shaft and the gear carried 
it, set to slip at four times full-load torque but ad- 
stable for other values. The limit switches installed 
to reduce automatically and then shut off the current at 


each end of travel of the gate are connected on the gate 


de of the coupling and will not require readjustment. 


Gate Morors are Anove Lock WALL 


Fig. 8 shows clearly the gate motor, with its control 

yparatus all mounted high and dry above the top of 
the lock wall within easy reach and protected by sheet- 
steel controller cabinets provided with rollers to facili- 
tate inspection and repair. (In older designs the lock- 
rate and valve-machine motors were placed below the top 
of the lock wall in machinery recesses under checkered- 
-teel plate covers, where they were subjected to intermit- 
tent wetting by surges in the lock chamber.) Two sig- 
nal lamps, one green and one red, are installed on top of 
ach gate-controller cabinet. When the gates are closed 
the red shows and continues to show until the gate is 
fully open, when green appears automatically. 

A wrought-iron pipe sweep is provided as part of the 
vear for hand operation, which is always in mesh; but 
before the hand sweep can be placed, a lever housed 
within the controller cabinet must be thrown. This dis- 
connects the motor and opens a switch in the control 
circuit which prevents the motor from receiving current. 
Lubrication is provided for by an ample number of 
vrease cups. 


VALVE MACHINES; CapsTans; LIGHTING 


The valve closing each of the side culverts is of the 
Stoney type, carried on four large wheels that roll on 
steel tracks bolted to a wall of the valve well. Each valve 
s attached to two heavy chains that pass over two cup 
wheels near the top of the valve well to a cast-iron coun- 
terweight. Both cup wheels are keyed to the main shaft, 
which is driven through a train of spur gears by a 
motor capable of raising the valve at a speed of 6 ft. 
per min. The motor with its control apparatus is located 
well above the top of the lock wall in a sheet-steel con- 
troller cabinet in a manner similar to the gate-machine 
motor and its controller as shown in Fig. 10. The valves 
may be raised or lowered by hand when desired, but the 
and sweep cannot be inserted until a lever is thrown dis- 
onnecting the motor. Proper lubrication of parts is 
‘rovided for by grease cups. Four signal lamps operated 
y the limit switch and mounted on top of the con- 
‘roller cabinet, automatically indicate the position of the 
alve. Blue indicates that the valve is entirely closed. 
ne white light indicates that the valve is one-third 
en; two that it is two-thirds open; and three, that the 
lve is wide open. To prevent the valve or counter- 
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ght traveling too far, a yoke that engages buffer 
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springs bolted to the under side of the structural-stee! 
bed frame is clamped on the valve chains. 

Each lock has two sturdy electric capstans—one at eac! 
end. Each was designed for a pull of 8,000 Ib, at a speed 
of about 60 ft. per min. and is located in a recess shown 
in Fig. 11. The motor drives the capstan head through 
a train of spur gears and although it is located below 
the top of the lock wall, the entire capstan unit is so 





FIG. 12 


UPPER AND LOWER FLOORS OF MACHINERY 
CABINS; MOHAWK RIVER LOCKS 
These locks are overtopped by high water twice each year 


constructed that no water can enter it unless water should 
rise more than 1 ft. above the top of the lock wall. The 
matter of lubrication was given special attention. Al- 
though the method of inclosing hinders an examination 
as easy as that of the gate and valve machines, the cap- 
stan will very probably prove more durable than the 
lock-gate and valve machines, because of its watertight 
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housing which effectively excludes dirt and grit. The 
master switch for the capstan is operated by a treadle 
set flush with the checkered-steel cover plates of the cap- 
stan recess at the elevation of the top of the lock wall and 
behind the capstan head, so that the operator may place 
the motor in service by a pressure with the toe of his 
hoot and have both hands free for handling towing lines. 
Three successive pressures cut out 


three banks of re- 


sistance, gradually increasing the torque of the motor. 
A fourth makes the full torque of the motor available. At 
any time after placing the capstan in service the operator, 


can, by a pressure with the heel of his boot in the opposite 
direction, open the circuit, thereby shutting off the motor. 
The control apparatus is placed in a sheet-steel controller 
cabinet similar to those housing the gate and valve con- 
trollers. A signal lamp is lighted automatically when 
the circuit is closed. An adjustable relay switch opens 
the circuit if the current exceeds any predetermined 
amount less than twice the normal full-load current. 


LIGHTING OF THE Locks 


At night the locks are illuminated by 6.6-amp. mag- 
netite-arc lamps operating two in series and located, as 
shown on Fig. 3, 2 ft. from the face of the lock wall so as 
to give ample light in the lock chamber. They are hung 
about 24 ft. above the top of the lock wall from wrought- 
iron poles equipped with lowering devices required for 
easy care and maintenance. 

The ample lighting of the locks accentuates the lack 
of lighting along the Barge Canal channels and while 
some range lights have been installed in the larger pools 
now in service to mark the channels, it is expected that 
this system must be developed and extended until range 
lights of proper illuminating power, or other efficient 
channel markers, are installed all along the line where 


necessary, 


SpeciAL Lock-OPERATING EQUIPMENT 


Kight Mohawk River locks (locks 8 to 15 on the Erie 
Canal) required special lock-operating equipment to 
protect the motors and their control apparatus from high 
water, as these locks are overtopped twice each year. At 
some of them high water has reached an elevation 8 ft. 
above the top of the lock wall, and therefore at each lock 
four two-story reinforced-concrete cabins have been built. 
The second floor of each is 9 ft. above the top of the lock 
wall. On this floor the gate-machine, valve-machine and 
capstan motors, all with their control apparatus, have been 
placed. 

The successful operation of all this equipment justifies 
the effort of all who were concerned in its design, manu- 
facture and installation. The gate machines and valve 
machines below the top of the lock walls are duplicates 
of those of the typical lock equipment already described, 
but in this installation provision had to be made for 
operating by motors located in small cabins 9 ft. above 
the top of the lock wall. 

The first story, or pedestal, of each cabin is 9 ft. high 
and is extended on the upstream side to form a concrete 
half-cylinder, 9 ft. in diameter and 9 ft. high, securely 
anchored by steel dowels to the lock wall. This bull-nose 
deflects floating débris or ice brought down the river by 
high water and thereby protects the cabins. 

The interior of the second story of each cabin is painted. 


The floors are painted with a gray gloss paint over a filler 
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coat well rubbed in, and the side walls are of the sa 
color to a height of 3 ft., above which the walls and « 
ing are dull white, improving the illumination and « 
ing the entire cabin a neat and finished appearance. Ea 
cabin four large windows. Four tungsten lan 
give ample light at night. 

Steel I-beams placed near the second-story ceiling 
each cabin are equipped with a chain-block trolley cap 
ble of lifting the largest motor installed. That provisi: 
has already been of much service. 

| Th is article will be concluded neat week with deseri 
fions of the power-generating and distributing syst 
of the Barge Canal. | | 


has 


* 


Thomas F. Richardson 


Thomas Franklin Richardson, whose death on Dee. 20. 
1915, was briefly noted in Engineering News, Jan. | 
1916, was born in Woburn, Mass., Feb. 10, 1855. 
after his graduation from the Boston High School, at tly 
age of 18 years, he joined the engineering staff of thy 
City of Boston as a rodman on the construction of thi 
Sudbury River water-works. He was connected with thi- 
work as rodman and as instrumentman for five year: 
For a vear following he was Resident Engineer in charg: 
of the construction of a trunk sewer for the City o! 
Chelsea, Mass. 

In November, 1879, Mr. Richardson was one of tli 
many young engineers who went West to engage in rail 
way building. He was first Topographer on locatio 
and then Resident Engineer on construction of a sectio 
of the Atlantic & Pacific R.R. (now part of the Santa 
Fe) in Arizona. He had charge of the erection ot! 
the famous Caton Diablo bridge as Construction Super 
intendent and Engineer. 

On the record which he made here Mr. Richardson was 
appointed in 1882 Bridge Engineer of the south half o/ 
the Mexican Central R.R. His work included the con 
struction of the Encarnacion viaduct, 175 ft. high and 
1,300 ft. long. In 1884-85 he was also Resident Engi 
neer of the northern half of the railroad in charge ot! 
bridge construction. 

In 1885 he was appointed Division Engineer in charg: 
of the St. Paul extension of the Chicago, Burlington & 
Quincy R.R. Subsequently he was Locating Engineer fo! 
the same railway in western Colorado. From 1887 to 
1891 his career was the knockabout experience commo! 
to the Western railway builder. He was successively Di- 
vision and Resident Engineer of the Chicago extension 
of the Santa Fe, Locating Engineer of the Denver & 
Rio Grande, Locating and Chief Engineer of the Mani- 
tou & Pike’s Peak R.R.—a rack railway reaching an cle 
vation of 14,100 ft.—Locating Engineer of the Mexican 
Central and again Chief Engineer of the Manitou « 
Pike’s Peak. 

Mr. Richardson returned to the East in 1891, as far 
as Chicago, where he was appointed Assistant Enginee! 
in charge of a part of the work for the Sanitary Dis- 
trict. 

Subsequently he was in charge of construction © 
a 4-mi. water-works tunnel in 68th St. 


Soo! 


From here |i 
returned to the scene of his earliest experience, Boston. 
where he was placed in charge of the investigation 0! 
the Metropolitan Water-Works, and later in charge 0! 
the construction of the Wachusett aqueduct and dam 

































































January 20, 1916 eNGIN 
‘or a brief space of time in 1906 he was Construe- 
Superintendent of the Laguna dam in Arizona, for 

: United States Government, after which he returned 
< Boston and to his former position on the Metropolitan 
a ter-Works. At the end of three months he resigned 
take charge of the construction of the plant of the 
ingham Power Co. on the Peedee River, North Caro- 

In 1907 he was appointed Superintendent of Con- 

ition of J. G. White & Co., New York City. and as 
had charge of much important construction work, 
luding the plants of the La Crosse Power Co. in Wis- 
sin. the Connecticut Vermont. 

e Central Georgia Power Co. and several in the far 
West. From Sept. 1, 1909, until recently he was Chief 
Civil Engineer of the company. 

\Ir. member of the American 
ety of Civil Engineers, the Boston Society of Civil 
engmeers, the New England Water-Works Association 
id the Engineers’ Club, New York City. 
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Utility Service Rules Adopted 
im California 


River Power Co, in 


Richardson was a So- 


1915 the California Railroad 


Commission completed an investigation on its own initia- 


During the summer of 


tive with a view to establishing uniform practices among 

ater, gas, electric and telephone utilities in regard to 
their minimum charges, deposit guarantees, contracts, 

rvice connections and extensions. Finally a series of 
ules was established covering this part of the service of 
these utilities. These are reprinted in “Public Utilities 
Reports,” 1915 KE, p. 717. 

There are nine rules outlining the imposition of serv- 
ce charges. ‘the first provides that, under uniform and 
iondiscriminatory regulations, applicants for measured 
This 
is done by owning the premises, making a cash deposit, 
furnishing a guarantor or by the payment of all bills for 
12 months prior to the date of the order. Rule 2 limits 
ash deposits for insuring payment to not over twice the 


~ervice may he required to establish their credit. 





verage periodic bill of customers in an applicant’s class. 
The deposit is not to exceed $2.50 for domestic service. 

An applicant who establishes credit but later fails to 
av his bills may be required to make a cash deposit. 
lhe company may apply a cash deposit against an unpaid 
bill for metered service and may require that the deposit 
e restored to the original amount. 

ule 5 requires 15 calendar days’ notice before dis- 
ontinuing a metered service where a customer has failed 
to make a proper cash deposit in cases where bills are 
made out monthly. Where bills are made out weekly, 
our days’ notice must be given. Where bills are made 
Where 
ills are made out at periods of over one month, 30 days’ 
A utility may not - discontinue 
service by reason of nonpayment of bills for measured 
service theretofore delivered. 


ut fortnightly, the notice must cover seven days. 


notice must be given. 


Depvosits; Contracts; Servick ConNnEcTIONS 


Under rule 7 a telephone utility may extend the con- 
enience of sending telegrams and long-distance telephone 
essages on credit or against deposit. Payment for all 
lat-rate services may be required in advance for a period 
ot greater than that for which bills are regularly ren- 
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Hat-rate 


continued after 15 days’ notice where bills are made out 


dered. Failure to pay for service may be dis 


monthly, after four days where bills are made out weekly, 
after seven days where bills are made out fortnightly 
and after 30 days where bills are made out for periods 
month, 


By rule 10, after 


exceeding ohe 
a cash deposit to guarantee payment 
for metered or measured service has stood unimpaired 
for 12 months it must be returned to the depositor. Q) 
closing any account the balance of anv deposit remaining 
returned. Interest at 6% must b 
paid by these utilities on all deposits held to secure pay 
But 
if the service is discontinued within less than 12 


inust be promptly 


ment of bills for metered service. iiterest hot 


1e*erel 
be paid 
months. 

In general a utility may not require an applicant t 


sign a contract to take service, but it may require reaso 


able written application for the service. Exceptions ar 


made in the case of extensions into unincorporated ter- 
ritory, ete. 


A utility operating upon, under or along a public wa 


Is required, by rule 13, to install a service connection to 


the property line or curb line of abutting property or 


to such point on the consumer's premises as may ly 


agreed upon. “Service Connections” include water at 


gas pipes, electric and telephone Wires, Water, Gas a! 


electric meters, electric tranformers, gas regulators, tel 
phone instruments and appurtenances. 


fuse to make a 


Utilities may r 


service connection if service is not ex 
pected to be taken immediately. 
Under revulations a 


utility may charge the cost of establishing and discor 


reasonable nondisé riminatory 
tinuing service connections directly to the new or the re 
suming consumer, or it may distribute periodic payments 
over a reasonable period of time or merge these costs in 
the Cancellation 
are abolished. 


general operating expenses. charges 


EXTENSIONS: MoOpIPICATION OF RULES 


A utility operating under a general franchise authoriz- 
ing the occupancy of all the streets of a municipality 
must, by rule 15, make street extensions at its own ex- 
pense, except where extensions at the utility’s sole cost 
will work undue hardship on the utility or existing con- 
sumers, and then the matter may be submitted to the 
commission. Rule 16 requires such extensions in unin- 
corporated territory at the expense of the utility as can 
be agreed upon with the applicant for service. Where 
construction of an extension at the utility's sole expense 
will work undue hardship on the utility or existing cus- 
tomers, the matter may be submitted to the commission. 

Where an applicant makes payment to the utility to 
secure construction of an extension, this payment is to 
be regarded as a loan to the utility on which interest must 
he paid at 6% and the principal repaid under reasonable 
regulations. 

A utility may establish uniform nondiscriminatory 
rules favorable to its customers than the rules 
established by the commission, 

The new rules and regulations take precedence over 
inconsistent with the 
rules. They also take precedence over all rules and regu- 
lations filed or to be filed by water, gas, electric and tele- 
phone companies, so far as the filed rules and regulations 
are inconsistent with the new ones. 


more 


earlier orders of the commission 
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Concrete Dam 


im Glacial Drift 


By H. J. 


SYNOPSIS—Earth dam planned but abandoned 
for lack of proper material and good foundations. 
Design and construction of reinforced-concrete 
deck dam, with cost data give n. Stopping leaks 


from the reservoir with clay. 


A water-supply storage reservoir has recently been 
created by the City of Plattsburg, N. Y., in the foothills 
of the Adirondacks by throwing a_reinforced-concrete 
dam across a brook which meanders down between high 
vravel banks. The construction of the dam and the work 
of making the reservoir tight are of particular interest 
and deserve recording. 

Plattsburg (population 12,000) obtains its water-sup- 
ply from the drainage area of West Brook, in Beekman- 
town, Clinton County. The first reservoir was built on 
this stream in 1907 and the second in 1910. When the 
average daily consumption rose to 244 million gallons, in 
1912, the 172 million gallons’ supply in the lower reser- 


Section B-B 


FIG. 1. REINFORCED-CONCRETE DAM 


voirs was found insufficient for the winter months, and 
additional storage became imperative. There was no 
need of seeking new watersheds, as the drainage area 
of West Brook is 7.4 sq.mi. and the average flow is 8 
sec.-ft. 

Surveys were made in the fall of 1912. The site finally 
selected for the third reservoir is shown in Fig..2 and is 
on Lot 84, Duerville Patent, Beekmantown. The drain- 
age area above is 4.6 sq.mi., and the average flow is 5.3 
sec.-ft. About one month’s supply, or 72 million gallons, 
can be impounded. 

ADAPTING THE Dam TO THE GROUND 

The preliminary design, planned by the writer as City 
Engineer, called for an earth dam with a reinforced-con- 
crete corewall and spillway—following the construction, 
as to the dam proper, found at reservoirs 1 and 2. R. 
E. Horton, of Albany, was retained as consulting engi- 


*City Engineer, Plattsburg, N. Y. 


LANGLOIS* 


neer on the preliminary plans. The soil conditions 
the new dam were similar to those at dam No. 2, a 
that reservoir was examined. Some leakage was fou 
around the left end of the dam, where the core wall \ 
less than 20 ft. down; there was some seepage throu 
the natural bank on the left end. It was seen that 1 
core wall of the new dam would have to go deep; but 
difficulty was anticipated with flow through the ba: 
since their general level was higher than the elevation | 
the proposed flow line and the seepage path would 
longer than at dam No. 2. It was believed that t 
ground-water table back of the new-reservoir site sto 
higher than the proposed flow line, so that the only chan; 
would be a reduction of underground water gradiei! 
toward the brook when the reservoir was full. It wa- 
expected that the reservoir, by virtue of storage in tl 
banks, would yield a slightly greater volume of wate 
than the computed contents. Such an effect had bee 
noted at a similar site—the Gray reservoir of the Con 
solidated Water Co., on Black Creek near Utica, N. \ 


/ 
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AT RESERVOIR NO. 3, PLATTSBURG, N. Y. 


To determine the stability of foundations and the avai!- 
ability of suitable material for an earth dam, variou- 
quick tests were made at the site in the summer of 1915. 
A pit 6 ft. square was dug on the line of the proposed 
corewall 35 ft. to the right and 6 ft. below the bed of 
the stream. The excavated material was uniform in char- 
acter, with 25% boulders; of the remaining material 
about 35% was fine gravel, 1.5% very coarse sand, 3% 
coarse, 5% medium coarse, 5% medium, 11% medium 
fine, 1.5% fine and 38% very fine sand and silt (pass- 
ing a 100-mesh screen). Samples taken from other 
pits showed much the same characteristics. 

There was not more than 3 to 5% of clayey materia! 
in any samples of the finest material. There was less 
than 1% in the run-of-bank—compared with the 10 to 
12% known to be desirable. Under a head of 5.2 ft. 
between the brook and the main test pit already men- 
tioned, a flow of 17.4 gal. per hr. was noted. This fact 
suggested considerable percolation through the silt and 
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RESERVOIR NO. 3, PLATTSBURG, N. Y. 


ability of complete saturation of the upstream part 


the earth dam. The flow was not great enough, how- 


to prevent creating a reservoir at the site—parti- 
irly as any leakave would be caught tn the lower 
VOLTS, Therefore Mr. Horton recommended build- 


» hollow reiforced-concrete inclined-deck dam with 
Such a had 


reservoir, mentioned before, and 


cutoff wall at the upstream. toe. type 


wen used at the Gray 


vi been in service some eiwht vears, 


Design AND Construction or Concrete Dam 


\ conerete dam of the Ambursen type was designed 
built. The dam is of bulkhead with tri- 
vetular buttresses. It is 35 ft. high and 330 ft. long 
vith a 50-ft. spillway around the east end. The cutoff 
vall extends into the banks 20 ft. at each end, making 
e total length of the structure 420 ft. The elevation 
“the top is 900, the spillway crest 897 and the lowest 


floor level 865. 


section 





diameter 
They are at El. 865 and 


The waste pipe is 2# in. in 
nd the supply pipe is 16, 
S69 respectively. 

The spillway discharges the water upon a concrete 
ipron laid to the foot of the east slope. The deck slab 
ests upon 23 triangular buttresses set 15 ft. 
enter and parallel to the brook. 
lave a slope of 45 deg. and were constructed with haunches 
for the casting of the deck slab. The rest 
pon a reinforced-concrete floor extending the entire 
eneth and width of the dam. A cutoff wall, 30 in. thick, 
was placed under the toe of the dam. The cutoff trench 
115 to 22 ft. below the ground level, No rock 


xtended 
as encountered, 


center to 
The upstream edges 





buttresses 


Work was commenced on the cutoff and floor in Octo- 


1913. and suspended at the end of December. Dur- 
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that time the ceutotl and floor were completed fron 


nuittress No. 5 to buttress No. 19. 


ried 


The stream was ear- 


over inca flume. Koppel cars and track were use 


in placing the conerete, and a small derrick for the cut 
off-trench excavation. Up to Dec. 31, 1913, the 


veneral 


excavation amounted to 2,580 cu.vd., and the cutoff trene| 


to 920 cu.vd. more: 840 en.vd. of 
ISL.380 |b. of 
Work 


caused by 


1:3:6 concrete an 
reinforemeg steel were in place. 

IDL, 
failure to sell the necessary 


Was resumed in June, the delay bein, 


bonds. | Theol the 


level STO. 


completion of the floor and trench work to 
Th 
part of the dam was poured by this method. A 15-ft. 


; 
a cableway and carrier were installed. remainil 


cube mixer was placed at level 870 in the rear of but 


tress 4, the cement hemng hauled in on the lower level. 


A stone-crushing plant was erected on the west bank at 


level 905. The field stone and sand were hauled to thi 


upper level and carried to the mixer by means of a short 


track and hopper over thr mixer set-up. The Stet 


used) Was 3 to 214-in.. and the dust was used wit 


the sand. 


REINFORCING: BUTTRESSES: SPILLWA) 


Corrugated square bars were used for reinforcement. 


The floor was double reinforced with 1U-in. bars spaces 
6 to 10 in. 


spaced 30> in. 


from for the various levels and resting 


apart the 
Field joints were wired and lapped at least 3 ft 


Wbon 


%-in. bars throughout entire 


floor. 
for level 865 to 


The floor thickness varied from 18 in. 


12 in. for level S86, 


Four-inch weep holes spaced D 
ft. apart were placed in the floor. 

The buttresses were made in three lifts, 16, 14 and 
12 in. in thickness and molded to the outside face line 
of the deck. 
laid horizontally, full length of the buttress, and at each 
5-ft. rise in 


They were reinforced with two %-in. bars 
elevation. On. the upstream edge of the 
buttresses an 18-in. haunch was cast on both sides int 
shoulder cast in the 
haunch to afford support for the underforming of the 
deck slab. The with 1 
hook bars staggered 9 in. apart, and two Y-in. bars th 
entire length of the haunch. 

The the 
coated with a Y%-in. laver of asphalt. 


gral with the buttresses. <A was 


haunches were reinforced -In. 


the haunch 

The deck 
was keyed at the cutoff wall and each lift with 6-in. \ 
thick at the to 
A 6-ft. walk was built 
with 


sides oft buttresses ahove were 


slaly 


shaped keys. The deck slab was 50 in. 


and 15 in. at the top of the dam. 


across the top. The deck was remforced b¥c-in. 





FIGS. 3 AND 4. PLATTSBURG 





REINFORCED-CONCRETE 
Fig. 3—Looking southwest; cutoff wall in foreground. 





DAM UNDER CONSTRUCTION 


Fig. 4—-Looking northeast toward spillway apron 
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bars spaced from 4% in. at the bottom to 1014 in. at 
the top, tied to Y%-in. bars spaced 30 in. 


tresses, 


between but- 
The cutoff wall contains 649 cu.yd. of 1:3:6 
concrete, the floor 806 cu.yd. of 1:3: 6 and the buttresses 
329 cu.yd. of the same mixture. The deck slab is of 
1: 2:4 concrete and amounts to 925 cu.yd. 

The spillway is 50 ft. wide with 3 ft. height of opening. 
It extends around the end of the dam in a quarter circle 
and down the east slope in a line parallel with the line 
of the dam. It is reinforced with 14-in. bars spaced 
12 in. both ways. The side walls are 3 ft. high and 1 
ft. thick. A baffle of large stones set in concrete was 
placed at the bottom of the spillway and at each pipe 
outlet. The bridge across the spillway consists of four 
12-in. 40-lb. I-beams, 25 ft. long, supporting a 5-in. rein- 
forced slab of concrete. 

At El. 887 1x1.2-ft. beams or struts were placed be- 
tween buttresses 4 to 6 and 8 to 20, and at El. 877, 
1.2x1.4-ft. struts between buttresses 4 to 6 and 8 to 19. 

The supply pipe is located in bay 6 and the drain in 
bay 7. In these bays curtain walls were constructed 20 ft. 
back from the toe and running up to the deck. Each wall 
had a double door Fur- 
ther precaution was taken to prevent the valves freezing 
in, as the temperature drops to 35° below zero in this 
locality. A 6-in. wall 3 ft. high was built along each 
side of each pipe out to the end and 18 in. away. In 
this space charcoal dust was packed to 1 ft. above the 
pipe. 
The outlet ends of the pipes were capped with hinged 
wooden flaps. 


steel outside and wood inside. 


A cushion of leaves and a board floor were added. 


Tools and a boat are to be stored in one 
of the pipe chambers. Above buttress 7 in the walk floor 
are two 3-in. pipe sockets for davits. 

The following data summarize the construction : 


3,844.9 cu.yd. excavation at $1........ 
872.4 cu.yd. trench excavation to 10-ft. 
436.1 cu.yd. 15-ft. depth at $4.50...... 1,962.45 
309.4 cu.yd. below 15-ft. depth at 1,701.70 
1,390 cu.yd. backfill at toe at $0.50 695.00 
2,283.6 cu.yd. 1:3:6 concrete at $8.70 19,867.32 

245.8 cu.yd. 1: 2:4 concrete at $9.12 11,361.70 
359,000 lb. steel reinforcement at $0.03 11,070.00 
36 lin.ft. 24-in. pipe 144.00 
36 lin.ft. 16-in. pipe 126.00 
130 sq.yd. baffle at pipe ends and spillway 390.00 
Gates, valves, screens, flanges, etc., lump sum 500.00 


Total 


$3,844.90 
3,053.40 


$54,716.47 
The con- 
Fitzpatrick & Sons, Plattsburg, N. 
Y., and the work was under the supervision of the City 
Engineer. 


The dam was completed Jan. 10, 1915. 


tractors were J. J. 


LEAKAGE FROM THE RESERVOIR 


Upon the completion of the dam in January, 1915, the 
gates were closed and the reservoir filled to El. 897. 
Slight leakage was found through the deck slab, but 
this stopped entirely in two months. A small amount 
of seepage was discovered around buttresses 16 to 19, 
and considerable seepage under buttress 4 and around 


> 


under the floor between buttresses 2 and 3. This seep- 
age continued throughout the summer, and although no 
weir measurements were taken, it appeared to be grad- 
ually growing smaller. 

As soon as the Plattsburg summer military encamp- 
ment closed and the need of keeping on hand the max- 
imum supply had temporarily passed, the reservoir was 
drained ; and an expert from the Ambursen Co, and other 


engineers visited the dam. Owing to the glacial-drift 


deposit which occurs in this section of the country and 
upon which the dam rested, it was decided that it was 
. 
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unpossible to prevent a certain amount of seepage \ 
out the aid of a clay carpet in front of the dam. 
Excavation was commenced Sept. 22, 1915. A tr 
10 ft. deep was excavated from buttress 7 to 22 ft. 
low the ground level at buttress 1; it was 6 ft. to 
ft. wide at the top and 3 ft. wide at the bottom. 
6-ft. trench 5 ft. wide at the top and 3 ft. wide at 
bottom was excavated from buttress 7 to buttress 
In these trenches it was decided to place a sand a 
clay mixture, thoroughly puddled and compacted. A 
inspector from the State Conservation Commission (|); 
ing jurisdiction over dams) visited the work and 
proved of the methods used. A clay deposit was fow 
314 mi. from the dam, and sand in a pit 50 ft. fro 
the west end of the dam was used. Upon inspection 
front of buttress 4, a white-sand seam was discover 
it was cut off and filled with sand-clay mixture. Ko) 
pel cars were used to convey the material to the top 
the dam, whence it was dumped down the face of 1 
dam, mixed by hand, tamped and puddled in the « 
cavation. The material was proportioned 65% sand 
85% clay; 600 cu.yd. of clay was hauled. 
completed Nov. 26, 1915. 
there being no frosts. 


The work wa- 
Ideal weather was experience: 


Cost or Stroprinc LEAKS 


The cost of the work was $3,033, of which $864 was fo: 
hauling clay, $182 was for excavating clay at pit, $505 
for excavating trench, $340 for excavating and screen 
ing sand, $600 for mixing and placing sand-clay mixture. 
$116 for pumping (a 4-in. pulsometer being used), 
$45 for wood for firing boiler and $391 for use of cor 
tractor’s plant, superintendence, ete. The cost of tli 
clay delivered on the job was $1.73 per cu.yd., and sani 
in the cars was 29c. per cu.yd. 

The gates were closed, and with the water at El. 87°, 
giving a head of 14 ft., no signs of seepage were «i 
tected along the line of work. Up to date it has not 
heen feasible to hold back the water in this reservoir, 
but it is safe to assume that there will be very little 
seepage encountered when the spring freshets give op 
portunity to fill the reservoir to its capacity. 

# 

The Water Hyacinth, which has given so much trouble by) 
obstructing navigable streams in Florida and Louisiana, has 
appeared in the waters of the Panama Canal, especially i: 
Gatun Lake. The annual report of W. G. Comber, resident 
engineer in charge of the dredging division at Panama, states 
that during the year 135,000 sq.yd. of old hyacinths was killed 
hy poisoning, and about 600,000 young plants were pulled up 
and deposited on the shore. Very few old plants can now be 
found, and practically none have been allowed to seed since 
January, 1915. The Chagres valley and the lake had been so 
thoroughly seeded prior to this, however, that it requires 
constant inspection and a force of men to pull the young 
plants before they have time to seed. The isthmian wate: 
hyacinth is native in nearly all the waters of the Atlantic 
Slope from Colombia to Costa Rica. It is supposed that the 
floods from the upper Chagres have distributed plants and 
seeds over a wide area of Gatun Lake. The plant grows in 
water from 1 to 16 ft. deep on either muddy or rocky bottom 
It grows very rapidly and forms a thick matted mass on thé 
surface of the water. A bed of plants six months old wil! 
support a man on a 6-in. board. The plant begins blooming 
in about six weeks from the time it appears above the sur- 
face of the water, and mature seeds will be formed in eight 
weeks more. Each healthy plant will distribute about 170,000 
seeds a year. The seeds germinate in anywhere from one to 
six months, so that even though a bed is destroyed new plants 
will appear on the same area for a long time. Mr. Comber 
believes, however, that the campaign against the hyacinth 
has begun in time and that the small amount of current in 
the lake will enable the plant to be finally exterminated 
from it by two or three years’ work. 
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aclosing 2,500,000-Gal. Steel 
Water Tank with Masonry 


Steel water tanks of 2,500,000-gal. capacity are few 
far between, and not many of them are inclosed with 
sonrv, as is the case with the tank here illustrated. 

< tank, which is located on Bellevue Hill in the 
est Roxbury district of Boston, was built in 1914-15 
the Metropolitan Water and Sewerage Board as part 
the Metropolitan water-works for Boston and vicinity. 

It rests on a conerete foundation, is 100 ft. in diameter 
14 ft. 3 in. high (see Engineering News, Nov. 12, 

‘14, p. 1101, for a brief description of the tank). 

Karly in 1915 the board let a contract for inclosing 

e steel tank with masonry walls composed of Rockport 
vranite backed with concrete and with a roof made up 

steel framework supporting reinforced concrete cov- 

ed with a layer of reinforced asphalt, except on the 
turret portion of the roof, which is covered with Im- 
erial German interlocking roofing tiles. A general view 

' the tank after it was inclosed is shown by Fig. 1, while 
lig. 2 shows the framework of the roof and the details 

the cornice. 

The diameter of the masonry tower at the bottom is 
114 ft. 2 in. on the outside and 108 ft. 2 in. on the in 
side. The height of the inclosing masonry is 47 ft. 
from the concrete foundation to the top of the cornice, 
and above the cornice there is a parapet 4 ft. high sur 
rounding the roof. As may be seen from Fig. 2, the 
roof slopes gradually upward from the cornice for some 
distance, where it changes to a hexagonal turret with a 
pyramidal roof rising about 16 ft. above the main roof. 
Besides the support given by the masonry tower, the steel 
roof trusses are supported on six steel columns extending 
downward to the bottom of the tank. 

Below the ground line the granite facing is omitted 
from the concrete, or in other words the wall is entirely 
of concrete. The granite is quarry faced with squared 
joints, dressed “to lay with face joints not more than 
1 in. thick at any place, averaging not more than 34 
in. thickness.” From a point 6 in. back from the face 





FIG. 1, 


ENGINEERING 
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FIG. 2. DETAILS OF WATER-TOWER CORNICE AND ROOF 


the joints may increase in thickness, but must not ex- 
ceed 4 in. anywhere. Above the water-table rock-face, 
broken-range ashlar was used, and below the water-table 
rock-face, coursed ashlar Was used, The water table and 
various other ornamental portions of the masonry are 
of dressed stone. 

The turret walls are of 4x12-in. hollow terra-cotta 
Natco XXX _ blocks laid in cement and plastered with 
cement on the outside face. 
plastering was as follows: 


The specification for this 


The outside of the blocks shall be given three coats of 
plaster, the first coat to consist of mortar of 1 volume of 
cement and 3 volumes of sand to which shall be added from 
10 to 20’°% of its volume of lime putty, containing 50 Ib. of 
long cattle hair to each barrel of lime, and this coat shall be 
well broomed or otherwise roughened. The second coat shall 
be of the same materials and applied in the same manner as 
the first coat except that less hair may be used, subject to the 
approval of the engineer. The finishing coat of mortar shall 
be composed of 1 part by volume of cement and 2 parts of 
sand, and 10% of hydrated lime. It shall be applied in a 
workmanlike manner by skilled workmen and shall be of even 
thickness with true surface throughout and shall have a 
carpet or stippled finish of a color and texture satisfactory to 
the engineer. Should cracks develop in any portion of the 
finished surface before the contract is completed, the plaster 
shall be replaced in a satisfactory manner. 
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tiles for the turret roof are dull 16x9 in, 


Imperial German roof tiling was laid with &x 


eTreen, 


frame- 
and fastened with suitable copper clips. The spe- 
provided that the tiles locked 
together and so laid that the faces will be smooth and the 
vertical parallel and at right to the 
“to stretch the Oakum 
head 
and to stop draft.” 


. eXposure on the root 


steel angles of the 
work 


cilication 


must be well 


lines angles eaves, 


with no attempt courses,” 


tiles 


Was 


“inserted on the lock” to give the “a cushion 


oe 


RING 


NEWS Vol. 75, Ni 
‘The reinforced-concrete roofing was described jy 
published on page 1264 of Engineering News of De 

L915. 

The late Dexter Brackett was Chief Engineer . 
Metropolitan Water-Works when the work was 
William EK. Foss was Division Engineer until the deat 
Mr. Brackett on Aug. 26, 1915, and 
Chief that time. The 
inmasonry work deseribed was the 
Co., of Boston. 
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Construction Engineers’ Field 
and Office Diary 


By J. C. 


SE NOSIS 


of restde nl 


Suslematly plan of Weeping diary 
pe i- 
Plan applicable lo other 
Diary divided into 


Field Diary and the 


engimeet On railway construction 


formed under contract, 


classes of construction work. 


fara coor 


O thee 


dinating parts Lhe 
/ 
Diary. 


a 


The writer for some months kept his resident engi- 


neers diary in the customary way, writing each evening 


the record of the day's work. Ile has had frequent Ov- 


casion to search his own diaries and those of others kept 
lave kin 


Furthermore, so 


and has found such records 
details 


im this way, 


seriously 


woth in and in items. 


is the time required to find the items pertaining, say, to 


a structure which was in progress during several ‘enithen, 


[MILE 47 _ CUT ‘440° Pp 3 
DATE 
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nm wouuf Lay aqui d ht 


a7 ,.2 trachmen 


cong 
widerung i | 
uk | 
gnatea by ae Jerr St atic on int the Cut 
TYPICAL OF ENTRIES IN FIELD 
STEAM-SHOVEL CUT 


DIARY FOR A 


that the diary is consulted less and less often as it Increases 
in Volume, and finally only in the most urgent cases, 
That should be 


for it is written by a man 


such a meager natural, 
a full dav’s 
details—im- 


current in- 


diary is only 


already wearted }yy 


work, and from whose memory items and 


portant for record, 


terest 


though of only secondary 
have been temporarily obliterated ly the more ex- 
citing occurrences or more exacting problems of the day. 

Of course the time required to search such a diary would 
“* reduced 


| 


»a minimum by keeping it indexed day by 
v: but the time and effort required for such indexing 
that if The very unsatis- 
actory. results obtained from the old plan of keeping 


he diary caused the 


ive so great is seldom done. 


writer to devise a new. scheme. 


‘Professor of Railroad 


versity, Calif 


Engineering, Leland Stanford, Jr., 


lL. Fisu* 


The Field written in loose-leaf book o 
size (about 1x7 in.) convenient for the pocket. Ea: 
leaf is devoted exclusively 


of work. 


Diary is 


to a single structure or pie 
in the 
each culvert, 


there is carried book. at 


any one time, a leaf for each cut, 


For example, 
each hig! 


MILE 58 CART CUT 135° P.2 
oy Time | Face at | Dumping at | Classification Remarks 
May loa | 132+20 1239+ 65 | 3'Eumg. over LR. Ne dh 
1f, asf 5 Mand 5L drilling ahiad of ‘fact 
Told. . m\ he a4 0 2' below grade 
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Cut designated by the Five Station in the Cut 
FIG. 2. TYPICAL OF ENTRIES IN FIELD 
CART CUT 


DIARY FOR 
way diversion, ete., which is in process of construction © 
to which attention is currently 
Mach leaf is headed with the 
the designating station of 


being given in the field 
mile, the local name aii 
the piece of work concerne 
The leaves are arranged in the book in the order in whic! 
the corresponding pieces of work occur along the line, 
the direction of mile or station numbering. 

The leaves can be ruled to facilitate making the entrie 
and, later, This ruling 


at odd the engineer 


references thereto. ean be don 


times by those ol 


who ar 
(See the rulings shown in Fis. 


corps 
least useful in the office, 
1, 2 and 3.) 

The great 
made in the 


in the Field Dian 
The engineer visits a 


majority of the entries 


ure field. pier eo 


work in the field, and makes his inspection and observa 


tions there with the book his hand. He records ea 
MILE 58 

“art_| Time | oie eae eee 
‘Mayle, 9 a | Lempporany highway am tnd, condition on accord, of eles 


lifh hy Atastid sw Adtd dt Avles ad 
eoumeney. oy 
¢ fl hes emg femp Ay now 


SMITH HIGHWAY 146 eae 


FIG. 3. TYPICAL OF ENTRIES IN 


HIGHWAY 


FIELD DIARY FOR A 


DIVISION 


pertinent fact as he observes or learns it, thu 
completing his Field Diary for that particular visit be 
fore he leaves the work. 

The items of the following list are typical of tho~ 
which should be recorded in the Field Diary at each visit 
to each piece of work: 


soon as 





































Date including hour of day. 
if a cut—Station and plus of excavating and of dumping 
fication of excavation. Particulars regarding conduct 
ch part of work. 

If a foundation excavation—Depth of excavation. Char- 
of material excavated and being excavated. Place of 
ing. Supporting power of underlying material. Par- 
irs regarding conduct of each part of the work. 

If a highway diversion or channel change—Station antl 
of excavating and of dumping. Classification of material 
eculars regarding conduct of each part of work. 

Forees and occupations—Force in sight; force out of 
t (earned of foreman), force coming and when. 
Plant—Plant in use and its condition and adequacy; 
t on hand but idle, and its condition; plant coming and 


Construction material—Kind and quality of material be- 
ised: kind, quality and quantity of material on hand, and 
» stored; materials coming and when. 

Observations of engineer and statements of foreman 
other representative of contractor) in regard to the fol- 


ne: Progress of work, delays and their causes, acci- 
ts, labor troubles, floods, etc., since the preceding visit of 
neer. 


9, Contractor’s plans for future. 
10. Requests and complaints from foreman and others. 
11. Verbal instructions to foreman and to inspector. 
j 12. Written instructions; whether carbon copy is retained, 
ich fact is merely noted in the Field Diary with a reference 
, the location of the retained copy. If carbon copy is not re- 
tained, a true copy of the written instructions is written in 
Field Diary. 

13. Statements of the inspector. 

14. Any other items that may have a current or future 
bearing on the work or on the relations between the two 
parties to the contract. 


An entry made from hearsay should be so labeled and 
the source of the information noted. There are some 
kinds of information which are common to all work 
n progress and are best left for the Office Diary. For 
example, instead of entering the weather and tempera- 
ture in the Field Diary at every piece of work visited 


MAY ---- 1912 


Engineer Corps on May |, 1912 


Tay [1912 _ Men. 
Me 





PIG. 4. TYPICAL OF ENTRIES MADE IN OFFICE DIARY 
ON FIRST DAY OF EACH MONTH 


‘uring a day, it serves every purpose and saves time to 
enter them once for the day in the Office Diary. 
Fig. 1 is typical of the entries made in the Field Diary 
a visit to a steam-shovel cut. Attention is called to 
ie rulings and column headings, which are always per- 
‘nent to a diary entry for steam-shovel work. By “p. 
1 the heading is meant that this is the third page 
the Field Diary devoted to this particuiar cut. 
As soon as an entire leaf is filled out (both sides), 
is placed in a loose-leaf file in the office, and its place 
the Field Diary is taken by a blank leaf with a similar 
ling. Field Diaries of resident. engineer and instru- 
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FIG. 5. TYPICAL DAILY ENTRY IN OFFICE DIARY 


mentman should have separate files in the office. In this 
office file of the Field Diary, all the leaves pertaining to 
one piece of work are placed together in the order of 
page numbers (that is, in chronological order), and the 
bunches of leaves thus formed are filed in the order in 
which the corresponding pieces of work occur along the 
line of the railway. 
Orrice Diary Kept py WHoLe Party 

All items which should be recorded in a diary on con- 
struction and are not entered in the Field Diary are 
entered in the Office Diary, which may be kept in an ordi- 
nary bound blank book. 

Each member of the resident engineering corps, who, 
during the day, has been separated from the others and in 
a position of some responsibility for the time, enters 
the items of his doings in the Office Diary and initials 
his entry. The entries need not be in any particular 
sequence for the different men. For example, if the rod- 
man be the first to return to the office at the end of a 
day of detached. duty, he may start the diary of the day 
by at once entering his own items. 

On the first day of each month and preceding the en- 
tries for the work of the day, there are entered in the 
Office Diary the names of the members of the resi- 
dent engineer corps, together with their positions, and 
the name, position and address of the engineer to whom 
the resident engineer reports. Fig. 4 is typical of the 
monthly entry of personnel. 

The daily entries in the Office Diary should cover the 
following points: 


1. Date. 
2. Temperature and weather conditions-during the day 
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thereof 
vith mention of 


of each 
the 
lunching 


resident and 


employed on 


enginecr s 
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of conveyance and 
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place of 


Inember day, 
mode 
ind designation of each work visited 
i. Names of higher 
company 


Gist of 


piece of 


officers of the railway or of the con- 


tracting seen or spoken to 


conversation between members of the en-si- 


neer corps and others, whenever of possible future import- 
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that are not 


6. Copy of 


h Field 


written instructions recorded in 


Diary or manifolded 


Quebec Air-Lift Pump lRaises 
Water 495 Feet 


One of the most interesting of recent air-lift pumping 


installations has just gone into service at the Quebec 
Bridge station of the Canadian National 
‘Transcontinental Line. The well-water level falls to about 


Giovernment’s 
100 ft. below ground, and the tank elevation is 95 ft: the 
horizontal run is 6O ft. 
of 5.100 wal. 


The plant has a designed capacity 
(lmp.) per hr. 
the litt 


out of the well is made possible by tapping in two aunxil- 


As shown in accompanying sketch, the high 


++ - 
lerra Cotta Pipe 


M27 1S SY, 
foot Prece 


QUEBEC BRIDGE AIR-LIFT INSTALLATION 


The long run and high lift to the 
tank are accomplished by inserting a 


lary air-supply lines, 
“booster” between 
the well delivery pipe and the tank line. 
vented chamber in which the air and the water can sepa- 
vent is float the 
exhaust air is led out to the foot of the tank to lift the 


water to its 


This is a simple 


rate: in this case. the controlled, and 


final height. “The compressor is a steam- 
driven straight-line tandem-compound type, designed for 
up to 250 [be pressure, 

On test recently the plant pumped nearly 6,000) gal. 
(Imp.) per hr., but this capacity was due to accumulated 
water near the well. (9,400 gal. 
ner hr.) was developed continuously the level 
lropped to 400 ft. At this point the running pressure 
was 160 Ib. per sq.in. The highest pressure required for 
starting was 225 Ib. 

Equipment for the Harris air-lift installation at the 
Quebec Bridge station was furnished by the Canadian 
Ingersoll-Rand Co., of Montreal. Williams and Wilson, 
Ltd. were the contractors. 


The normal capacity 
alter 
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Philippine Road Building 


One of the most interesting phases of road by 
in the Philippines is the labor employed. For ins: 
the employment of women and girls in some of thy 
inces is quite common. They receive from 25 1 
centavos per day and are most efficient when Ihat 
for the subgrade and surfacing or sand and graye! 
the are to short distances,  'T'} 
carry the materials in baskets that hold about '/,. cu 
Qn a short “haul” a woman can carry 14% cum. 
day. The women carry the baskets on their heads, w! 
the men carry the baskets on their shoulders. 


concrete be carried 


general 
force-account 


There are in three systems of 
the method, by contract 


small contracts, or the “paquiao” system. 


hand 
labor and 
The paqui: 
system is universally recommended as the most effici 
It consists of letting out small pieces of work to squa 
of native laborers at a stipulated price, the work to ly 
done ina given contract time. It is very similar to “sta 
tion” work in this country. 

One of the largest pieces of roadwork under the for 
account the construction of the 
Bauang road, built to replace the famous Benguet road, 


method was Baguio 
the maintenance costs of which had become excessive o: 
account of the damage done by periodical tloods. 0; 
this road there were employed at one time about 2,500 
laborers, who worked under the supervision of 14 Filipin« 
subforemen and 7 American, Spanish and Filipino for 
men. Practically all the labor employed was 

Christian, and the wages paid varied from 35 
per day with rations to 50 centavos. 


hon 
centavos 
The average cost 
A total of 13,882 lina 
of road was graded by force account at an average cost 


of a day’s ration was 16 centavos. 


of about 30 centavos per cu.m. for earthwork and 2 pesos 
($1 U.S. money) per cu.m. for rockwork. 

The paquiao system was employed in grading a portio: 
of road 12,118 m. long ut an average cost of 16 centavos 
per cum. The grading was let in sections of road from 
20 to 500 m. long, the length depending on the size o 
the contractors’ gang and the amount of material to |) 
moved. The contractors were furnished with necessary 
tools and dynamite and then paid a flat price, agreed upor 
hefore the work started, usually including a_ sufficient 
quantity of rice to feed their gangs while they worked. 

Because of the cheapness of labor the purchase Or eX 
pensive machinery is hardly ever advisable. Motive powe 
for road rollers is often furnished by a gang of laborers 
ven on as large a piece of work as the Baguio-Bauan 
road all the material used in surfacing was contracted 
for and broken by hand alongside the road. The cost o! 
breaking and quarrying varied from 30c. to 55¢e. (U.S 
money) per cum. for first-course stone and 45e, to 60c: 
for second-course and finishing material, the engineers 
furnishing the tools and dynamite. Hand-broken stone 
produces but little screenings, never sufficient to bind 
hard stone into the road surface, so that other binding 
materials such as are used in gravel roads are required. 

The accompanying views illustrate some typical Philip- 
pine road construction, which, according to Dean C. Wor- 
cester, recently Secretary of the Interior, Philippine 
Islands, has been a great civilizing factor. Tribes which 
were formerly always at war with one another now labor 
side by side and work off their surplus energies with pick 
axes instead of battle-axes. 
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FIGS. 1 TO 6. ROAD BUILDING UNDER AMERICAN ENGINEERS IN THE PHILIPPINES 


Fig. 1—Typical native Filipino laborer. Fig. 2—Taking shelter from a blast. Fig. 3—Breaking stone for macadam surfacing 
Figs. 4 and 5—Grading operations. Fig. 6—Moving earth on short “hauls” 


(Reproduced by courtesy of the Standard Oil Co. of California from the company’s monthly “Bulletin” ) 
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‘Consistency’ of Physicists 


and Engineers 
Sir—The review of Professor Goodenough’s excellent 
little book of steam tables | printed in this issue] has 
stimulated the reviewer to record here some thoughts 
brought out by a study of the book—though not inti- 
mately connected with a discussion of the merits of the 
hook itself, 

As stated in the review, Professor Goodenough con- 
siders his tables more rigorously consistent than earlier 
ones, and he defines “consistent” tabular values as being 
those “obtained from equations that are properly connected 
by the necessary thermodynamic relations, such as the 
Clausius and Clapeyron relations.” 

If we have any sort of an equation such that values 
computed from it are in agreement with the data from 
trustworthy experiments covering a wide range of con- 
ditions, all values computed from it will be consistent, 
whether the equation is connected up with recognized 
thermodynamic relations or not. Consistency is merely 
following a fixed law, no matter how eccentric or seem- 
ingly unreasonable that law may be. 

If the results of one or two isolated experiments are 
not in agreement with the computed values, we suspect the 
reliability of these particular experiments solely because 
they do not appear to be consistent. 

The author’s equation for the relation between the 
temperature and saturated steam is not 
visibly connected with any recognized thermodynamic 
relation. In fact it is strictly empirical, in the sense that 
it was made to fit observed data rather than a theory. 
On this account, however, the author would hardly be 
willing to admit that the tabular results computed from 
it are not consistent. 


pressure of 


Granting that the Clapeyron equation represents a 
purely thermodynamic relation, the computation of actual 
values from it demands that we use values for various 
pressures which are computed from an empirical formula. 
Connecting up the Clapeyron equation with one that is 
strictly empirical would undoubtedly contaminate its 
alleged thermodynamic purity. 

Thermodynamic theory has to be badly strained to 
make it fit the eccentric saturated steam. 
The relation between temperature, pressure and volume 
is most obscure. 


behavior of 


Isothermal expansion at constant pres- 
sure is difficult to understand. The marked difference 
hetween the work of adiabatic expansion and compression 
is puzzling. More disquieting than anything else is the 
uncanny intelligence of the heat, which enables it to 
retire as internal work during the early stages of an 
adiabatic expansion, and later on to come out and be 
converted into external work. 

These remarks illustrate a continually outcropping dif- 
ference between the physicist’s and the engineer’s efforts— 
a difference which needs to be emphasized every little 
while so that the engineer may be warned against striving 


them seems worthy of wide application. 


eLLSLUHAH HAN 


for an impossible accuracy or an artificial “consisten 

in his essentially practical operations. 
H. E. 

1915. 


LONGWELI 
New Haven, Conn., Dec. 23, 
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Rainfall, Crops and Pig Iron 


REVIEWED BY ALLEN HAzEN* 


ECONOMIC CYCLES: THEIR LAW AND CAUSE—By Hem 
Ludwell Moore, Professor of Political Economy in Colum- 
bia University. New York: The Macmillan Co. Cloth: 
6x9 in.; pp. viii + 149; 27 illustrations. $2. 

In Joseph’s time there were seven fat years in Egypt, 
and these were followed by seven lean years. The fluc- 
tuations in the market and the profits that grew out o! 
knowledge of these conditions are duly recorded. In 
the United States, in the last 70 years, according to the 
author of this book, there have been fat years and lean 
years that have succeeded each other in groups with con- 
siderable regularity, and these are associated with and 
grow out of variations in the rainfall. 

The author applies a mathematical analysis to certain 
rainfall data. The average rainfalls recorded by the 
United States Weather Bureau for Marietta, Portsmouth: 
and Cincinnati, Ohio, are used. These were selected be- 
cause of their long records and proximity to the regions 
where most of the grain in the United States is raised. 
The cycles in the annual rainfall are ascertained by a 
mathematical analysis which the ordinary reader will find 
it difficult to follow. The result is none the less in- 
teresting. The author finds by its use that there are two 
cycles, one with a period of about 8 years and one with 
a period of about 33 years, and the combination of these 
two cycles produces a curve something like that pro- 
duced by the combined effect of the ordinary tides and 
the neap and spring tides, 

In the following chapters the relation between the size 
of crops and the amount of rainfall is developed, and this 
is followed by a study of the effect of the size of the 
crop upon the demand and the prices at which crops were 
sold, as shown by certain Government records. Finally 
the cycles in the production of pig iron are studied in 
the same way and are found to follow the rainfall rec- 
ords, but with a lag of several years. The explanation 
offered by the author is that the production of pig iron 
increases with the prosperity of the country, and that in 
turn depends upon the size and prices of the crops, and 
these depend upon the rainfall. The last chapter sums 
up the whole argument in plain language and enables 
one to get a rapid glance at everything which the author 
has attempted to prove. 

The method of looking for cycles and demonstrating 
Not everyone 


*Consulting Engineer, Hazen, Whipple & Fuller, 30 East 
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wary 
« able to manage the mathematics. It is to he hoped 
the author or someone else will follow the matter to 
the cycles in rainfall in all parts of this country 
in other countries are the same as those found in 


the last few years records of precipitation and runotf 
been accumulating at an increasing rate. These 
afford great opportunities for increased use in making 
-ible a more complete utilization of natural resources, 
Phe methods of harnessing these data so as to make 
i effectively available have developed slowly and have 
ot kept pace with the increasing supply of statistics. 
(his book indicates a method of utilizing data of this 
id that is worthy of the highest commendation. 


—- 
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Theory of Structures Revised 
REVIEWED BY Epwarp C. SiermMan* 


THE THEORY OF STRUCTURES 3y Charles M. Spofford, M 


Am. Soc. C. E., Hayward Professor of Civil Engineering 
at the Massachusetts Institute of Technology. Second 
edition, revised and enlarged New York: McGraw-Hill 
300k Co. Cloth; 6x9 in.; pp. xv 483; 350 text illustra- 


tions and drawings. $4, net 

The present edition includes the subject matter of the 
rst edition (1911), revised, corrected and amplified after 
ersonal use bv the author for four vears with his classes 
it the Massachusetts Institute of Technology. The addi- 
(77 pages, net) include an extension of the treat- 
ment of swingbridges, and chapters on the Theorem 
of Least Work, Earth Pressure, Masonry Dams and Ma- 
sonry Arches. 


tions 


These new chapters form a valuable addition to the 
All of the theories 
presented are illustrated by simple numerical examples 


literature of structural engineering. 


n which the applications of the principles are clearly 
shown, and numerous problems for solution are also in- 
cluded. 

In the new chapter on the Method of Least Work, the 
author shows the application of the theorem to various 
cases and by it develops equations for reactions in con- 
tinuous trusses and for stresses in the redundant members 
‘f statically indeterminate structures. The simplicity 
if this treatment as compared with methods based upon 
leflections is of special interest to the reader who is un- 
familiar with the theorem of least work, and this short 
hapter of only 13 pages is sufficient to give an engineering 
~tudent possessing some knowledge of caleulus an ex- 
ellent understanding of modern methods of solving in- 
ieterminate structures. It is the most concise and clear 
eatment of this important subject which the reviewer 
lis seen. 

The chapter upon Masonry Dams deals entirely with 
the application of the principles of equilibrium to gravity 
‘ams. Due consideration is given to upward water pres- 
-ure, and computations illustrating its effects upon a dam 
re included. 

The chapter on Earth Pressure, consisting of nine 
miges, gives in excellent form the commonly used methods 

treating this complicated subject. 

Probably the most noteworthy addition to the book is 
the chapter on Masonry Arches with Fixed Ends, in which 
the author has developed the method first suggested by 
iiller-Breslau, in 1884, in which the original equations 


*Of Rourke & Sherman, Consulting Engineers, 6 Beacon 
t.. Boston, Mass. 


_ 'The first edition was reviewed in “Engineering News" of 
ov. 16, 1911, page 44 of separately paged “Engineering Lit- 
rature” section. 
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are referred to codrdinates or axes eference so 

that one is an axis of symmetry and the other lies betwe 
the crown and the springing line at such an elevation as te 
climinate certain of the terms which appe vhen tl 
equations are referred to a horizontal axis passing throug 
the springing line. The necessat equations are develop 
by the Theorem of Least Work by means « a Simple 
treatment covering only a little more than a page. \ pa 
ticularly interesting portion of this chant s that 
which the relation between an arch and a d-end bear 
it shown. The author tests his arch « tiots ipp 


ts equa 
jue 


ing them to the extreme case of an arch \ 


to infinity. in other words at ved end De'andnh. and tind-~ 


that the results agree exactly with those 


obtained by thr 
ordinary formulas for such beams. 

An interesting feature of the book is the obvious avoi 
ance of higher mathematics, the reader finding it neces 
sary to be familiar with anything higher than algeb 
in only a few places. Where the calculus has been use 
the resulting methods are illustrated so clearly by num 


cal examples as to enable their read applic ation by thos 


who are entirely ignorant of this branch of mathematics 


The older parts of the hook, ho less than the m Ww. she 


that great care and thoughtfulness have been ! nN 
them. Indeed it may be said that the hook Ves a Theost 
concise, thorough and simple presentation of the prin 
ples underlving the design of engineering structures 


Practical Railway Engineering 


RAILWAY 


MAINTENANCE ENGINEERING, with Notes ' 
Construction Is William HH. Sellew, M \n Sane Ml Ie 
author of “Steel Rails, Their History, l’ropert Strengtt 
and Manufacture New Yor! I? Van Nostrand Co 
Cloth; 5x in.; pp. xix 360; 194 illustrations, 6 foldi 
plates $2.50, net. 

The author states that this book has been prepared 
from notes used in his classes in railway engineering, 
but that matter of an advanced character has been in 


troduced to make the book of value outside the classroom. 
Its value in the latter respect, however, would be greater 
if more space had been devoted to the work and methods 
of maintenance. A useful feature is a bibliography at 

the end of each chapter, 
The first 70 pages are of a general character and deal 
Th 


chapter on land is of particular interest as showing th 


with engineering, grading, bridges and culverts. 


methods of describing land to be acquired for railway 


purposes, Track materials and appurtenanc s cover about 


155 pages. This section includes the detlection of road 
hed under trains, the distribution of pressure by ballast, 
Buildings, 


and fuel stations are given 86 pages and signaling 3s 


and brief notes as to track work. and wate 
pages. 

The author points out that the young engineer is likely 
to be more concerned with the improvement of existing 
lines than the laying out of But the book 
contains nothing on such important classes of improv 
ment work as double tracking, 


new railways. 


widening roadbed, reduc 


ing grades and curvature, track elevation, ete. Nor is 
there much in regard to track work or the organization 
of maintenance forces. In fact, the book deals with 


materials rather than with methods or work. 

At some points a little more discrimination would 
have improved the book. Thus under ties, steel long:- 
tudinals, and steel, wood and conerete crossties are dis 


cussed, but ne indication is given of the relative extent 





116 
or importance of these, Again yards and terminals are 
disposed of very briefly, while no less than 24 pages are 
devoted to iemy stations, The book is rather heavy for 
It is well printed and illustrated, 
ability of noting the names of makers of 


its size, The advis 
various devices 
seers doubtful 

. 


ty 


Searles and Ives’ Handbook. 


Revirwep py Henry J, 
FIELD KNGINEERING: A 


SAUNDERS 


Hlundbook of the Theory and 
Practice of Railway Surveying, Location and Construction 
By William H. Searles, M. Am. Soc, ©, E 17th edition 
revised and enlarged by William tl. Searles and Howard 
Chapin tives, Professor of Railroad Engineering in the 
Worcester Polytechnic Institute New York: John Wiles 
& Sons, Mlexible leather; 4x7 in. Vol. IT, text; pp. xvil + 
800; 148 illustrations Vol. tl, tables; pp. vi + 323, Hound 
in one volume $3, net; bound separately, $2, net, each 
his is 


the seventeenth edition, and enlarged 


with the assistance ol the best 
field work. 
The changes made are general and include much. infor- 
this The 
brought up to date by the omission of certain parts and 


rey ised 


Professor Ives, of one ol 


known 


books used hy ehyiheers On railroad 


mation new to edition, work as a whole is 


the revision of others, 

Chapter Tl, covering the organization of engineering 
date lt 
however, that the method of making preliminary surveys 


COrps, lias been brought up to would seen, 


by transit and stadia might have been touched upon. 


Chapter Ill. dealing with railroad economics, has been 
revised and rewritten. ‘he matter is handled in a very 


able manner as far as the space will permit. Chapters 
V, Viland VIEL, dealing with the field work of running 
and 


CUrVes, laying out 


turnouts, has been enlarged and 
methods. \ discussion 
Chapter TX is new and treats 


of the spiral, the text being descriptive of the original 


vives a number of new short 


of metric curves is given, 


Searles spiral formerly given in a separate volume, ‘This 
form of spiral is favored by a great many engineers, 
although in practice it is found that nearly all large 
roads have their own so-called “standard spiral.” 

Chapter NIL describes the calculation of earthwork, 
one additional method being given and a paragraph be- 
Reference is made to the 
i bk 4 


of sections where the ground slopes uniformly between 


ing inserted on valuation work, 
use of the equation .4 nk for the calculation 
slope stakes. A slight variation of this formula is actually 
used on valuation work, that is, A i, (mk + nh), 
which is as simple as the one recommended and does 
hot require a uniform width of roadbed. ‘The remainder 
of the chapter has been rewritten as regards prismoidal 
corrections, borrow pits, vertical prisms and a method by 
unit areas, Chapter NTT deals with the use of the very 
effective table of triangular prisms. ‘This method is cer- 
tainly gaining in favor, and its use should be more widely 
adopted. Chapter ATV diagrams, 
Which are probably more convenient to use than tables on 


describes earthwork 


some work, For any great accuracy the diagram of cubic 


vards for 50 ft. for triangular prisms requires a sheet 
16x20 in, for the first 10 ft. of height, 


used one of this size 


but the writer has 
on valuation work to good advan- 
tage. 

Chapter XV is new and deals with haul and the mass 
diagram. The laborious arithmetical method is first ex- 
plained, after which quite a well-written description of 


the mass-diagram method is given, ‘The authors have com- 
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mitted the usual sin of omission by neglecting to dist 
guish fully between the mathematical operations inyo! 
in the determination of overhaul and the determinat 
of the actual amounts due the contractor. This on 
sion is emphasized by the fact that the matter 
swell of material hauled is not taken up in the 
Volume T ends with Chapter XIX and. several ea: 
work diagrams, the last chapters being taken from | 
original edition with few: revisions. 

Volume Il consists entirely of tables and is very nyu 
enlarged, The tables of “Metrie Curves,” © Acres 
Right-of-Way 100 Ft. Wide” and “Velocity Heads 
Various Speeds” are new and will be appreciated ly « 
vineers engaged on the special kinds of work where thy 
can be used, A table showing mean refractions in dectin 
tions, as given in Gurley’s “Manual,” is inserted, 

Table NANI, giving the triangular prisms deserily 
in Chapter NILL of the text, is new. The writer beliey, 
a more effective table for general use can be made 
carrying the numbers in the left vertical column from 
to 6.0 on one page and 6.1 to 12.0 on the next, and so on 
running the horizontal numbers from 1 to 9 on the ti: 
and second pages, 10 to 18 on the third and fourth paw 
and so on, 


The table need not occupy a greater spac 


and could be used on ordinary work with a less number o 
The tables the use of th 
Searles spiral have been rearranged and are given in thi 
volume in full for chord lengths of 10 to 50 ft. 

The writer believes that the additions which have been 
made to this work, although more along special than 


Operations, necessary for 


general lines, have made the book as a whole more valuabl 
to engineers, ‘The revisions are certainly progressive and 
in the right direction, The size of the two volumes when 
hound together is not enough larger than the old book 
to make any burdensome difference. 


the book 


The idea of havin 
m two volumes, if desired, will 
appeal to some, 


undoubted! 


‘To sum up, the work as it now stands is a valuable addi 
tion to engineering reference books. 


ao 


Belated Railway Statistics 

STATISTICS OF RAILWAYS IN THE UNITED STATES FOR 
1914-—27th Annual Report. Washington, D. C.; Division 
of Statistics, Interstate Commerce Commission, Cloth 
9x12 in.; pp. 785. 

It is doubtful whether there is more accurate or thorough 
statistical work done anywhere in the Government service 
than by the Statistical Bureau of the Interstate Commerce 
Commission, ‘The one severe criticism that must be made 
is that these statistics are not published until nine-tenths 
of their usefulness has passed. The present volume, pub 
lished at the beginning of 1916 (although dated 1915), 
may be fairly assumed to represent the average conditions 
in the middle of the fiscal year which it covers, or on 
Jan. 1, 1914; but for most of the purposes for which 
statistics are used, one desires knowledge of present con- 
ditions and not conditions of two years ago. <A_ few 
students of economics may at some time have occasion to 
delve into the past statistical history of railway com- 
panies; but not many practical men care about what 
happened two years ago, 

For example there is likely to come up for settlement 
soon the most extensive and imperative demand for an 
increase in wages ever made by the railway employees 
of the United States. The question as to the grant of 
such an increase in wages is closely connected with ques- 
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ns as to the profits the railway companies are earning, 
t it will be of little use to quote statistics about what 
happening two or three or four years ago in view of 
enormous change in rates and in volume of traffic 
it has taken place since that time. 
It is fair to say that certain statistical results are given 
uch earlier publication by the Interstate Commerce 
Commission. The reason which would doubtless be as 
ned for the long delay in publishing this volume is 
length of time required to select and tabulate the 
ist mass of statistics it contains. It may well be asked, 
owever, Whether the public would not be far better 
erved if the mass of these statistics were cut down to a 
mall percentage of their present volume, so they could 
published within not more than three or four months 
fter the end of the year which they cover, instead of 
ving delayed for eighteen months. 


industrial-Works Management 


Revriewep BY Rossrrer R. Porrer*® 


rHE SCIENCE AND PRACTICE OF MANAGEMENT—RBy A 
Hamilton Church, [Works Management Library.] New 
York: The Engineering Magazine Co, Cloth; 5x8 in.; 
pp. xvili + 635; illustrated by charts, $2. 


Much of the literature of scientific management is 
itten by men of more or less experience as managers 


or as efficiency experts. Usually, perhaps, the author 


eally has valuable information to impart derived from 
iis experience, ‘Too frequently he sees fit to spread out his 
report on his own experience over a thin web of individual 
theorizing on the Pilate-like question, “What is scientific 
management?” always including the inevitable creed of 
principles. Truly notable progress has been and is being 
made in the general application of analytical methods, 
if the same type necessary in the work of the engineer, to 
the problems of industrial management. This movement 
ius been obscured and marred by loose talk about prin- 
iples and scientific management, 

The title of Mr. Chureh’s book seems to intimate that 
in his opinion scientific management has not yet been 
ittained in practice, As a matter of fact he ventures 
to declare that the science of management has not yet 

en been expounded, for he describes his book as an at- 
tempt to formulate such a statement of fundamental facts 
ind regulative principles as may be hereafter developed 
info a true science of management. 

Mr. Church develops the idea that in every manufac- 
turing organization there exist the same organic functions 
to be performed, each devoted to a special purpose; and 
that successful management consists of the correct com- 
prehension, or analysis, and correlation, or synthesis, 
of these functions, He distinguishes five separate fune- 
tions in the manufacturing organization—design, equip- 
ment, control, comparison and operation. These fune- 
tions, he explains, call for and are performed through 
five different varieties of human effort. The economical 
iegulation of effort he defines as one of the three regula- 
tive principles of manufacturing. The other two prin- 
iples are the systematic accumulation and use of ex- 
vrience and the promotion of personal effectiveness, 
Some of the points covered by other writers in their 

‘ts of principles are included by Mr. Church in a list 

live fundamental “axioms of administration,” which 
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he states cannot themselves be regarded as princip| 
although they are not directly derivable from the three 
principles he enumerates, 

This book will be found refreshingly different from 
the usual run of scientificemanagement literature. It ap- 
proaches the subject with the purpose of a purely theo- 
retical discussion, with no pet shop systems or devices 
to introduce. It appeals to the reviewer as approaching 
more nearly than anything previously published to a truly 
keientifie general discussion of the problems of manage- 
ment, 


INSTALLING EFFICIENCY METHODS—RBy C. EB. Knoeppe! 
{Works Management Library.) New York: The Engineer 
ingg Magazine, 140 Nassau St. Cloth; 7x10 in.; pp. vili 4 
258; 103 illustrations $3 

Mr. IX noeppel has produced what may be described, 
in the language of the machine-shop standardizer, as a 
magnified instruction card for anvone essaying to intro 
duce certain methods and systems into a going organiza 
tion, He explains in detail the proper sequence of in- 
vestigations and first steps for such an undertaking, with 
particular emphasis on the means for securing coépera- 
tion and for interfering as little as possible with the ex- 
isting Organization. 

The methods or devices to be introduced include time 
study, a planning department for scheduling and con- 
trolling the progress of work through the shop, the bonus 
plan of wage payment, and a system of reports recording 
and comparing the results obtained. In the chapter on 
the bonus plan, the author recommends a new bonus scal 
similar to Kimerson’s but incor porating a sudden increment 
at 100% efficiency, with a purpose corresponding to that 
of Mr. ‘Tavlor’s differential piece rate, 

The book is consistently of a practical nature, with 
no attempt to lay down abstract principles, It gives evi- 
dence of much experience in the actual details of the 
work deseribed. The author’s stvle is clear and direct, 
and his method of presenting the subject is novel and 
interesting, 
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British Workshop Drawing 


ENGINEERING WORKSHOP DRAWING: First Steps in En- 
gineering Drawing—By Henry J. Spooner, M. Inst. Mech 
Ik., A. M. Inst. C. EL, Director and Professor of Mechanical 
and Civil Engineering, Polytechnic School of Engineerine, 
Regent Street, London. New York: Longmans, Green & 
Co. Cardboard; 9x7 in.; pp. vill + 128; 618 text figures 
hue. net. 

In view of the plethora of American books on element- 
ary mechanical drawing, this British volume will pre- 
sumably be in small demand in this country. It is a 
good book but has no particularly striking features nor 
merits to offset the one or two minor disadvantages, from 
an American viewpoint, resulting from the divergence of 
British and American practice. 


- 
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German Shop Bookkeeping 


DIE BETRIEBSBUCHFUEHRUNG EINER _WERKZEUG- 
MASCHINEN-FABRIK PROBLEME UND LOESUNGEN— 
Von. Dr.-Ing. Manfred Seng. Berlin: Julius Springer. 
Cloth; 8x11 in.; pp. vi + 87; 3 text figures and 41 blank 
forms. 5 marks. 

The author presents a system of bookkeeping and cost- 
keeping for a machine-tool factory “of medium size” 
making many different kinds of machines ranging in 
weight from 1,000 to 100,000 kg. The same general 
hookkeeping methods can of course be adapted to other 


lines of manufacture. A list, or index of accounts, show- 


ere iT 





[1s 


ing incidentally a numbering svstem, is followed by ex- 
planations of the Next there are 
examples of the printed forms used, with directions and 
discussion. The hook is 
completeness of detail with compactness and practica- 
bility. 


Various accounts. 


notable for its combination of 


Steam and Ammonia Tables 


Revirewep by H. kb. Loxe 
PROPERTIES OF 


enough, 


WELI 
STEAM 


l’rofesso of 
I'linois New York 
man & Hall Cloth; 
$1.25, net 


AND AMMONIA By G. A. Good- 
Thermodynamics, University of 
John Wiley & Sor London: Chap 
7x10 it pp. vil 10S; illustrated 


One who unde ttakes the prodigious noor of 


computing 


a set of tables of the properties ob steam not to speak 


] ! ' ' i 
Ol other Vapors to ln sola : tiv ridiculous low price 


Sort. « rtainly 


demanded for publications of cannot 


he suspected of being actuated by mercenary motives, 


\ more dese riptive title for the bool would be “Tables 


of the Properties of Steam and as the tables 


will 


ol veoneral interest except im so far as thev describe the 


\mmonia. 


are the essential part, The 24) paves of Text not he 


tables and diagrams and instruet one in’ the methods 


of using them. Men who use these tables accept them 
mn faith just as they accept the tables of logarithins, trigo- 
nometrical functions, ete. The portion of the text that 
deals with the basic experimental data and the general 
theory on which the computations rest is necessarily so 
very small num- 


ber of specialists ino thermodynamics—ot 


abstruse that it is intelligible only to the 
which the re- 
viewer is not one. Indeed one might regard this part of 
the text as a defense prepared in advance, in case anyone 
should have the temerity to attack the accuracy of the 
work. 

The author claims that these tables are more rigorously 
consistent than these which have preceded them, and 
being based on later and more refined experimental data, 
are more accurate. 

The phivsic ist’s conception of accuracy is quite different 
that of the 


enough’s tables of the properties of saturated steam with 


from engineer, Comparing Professor Cood- 
find that between 
the actual differ- 


ences do not appear to exceed a very small fraction of 1 


another set that is used extensively, we 
the temperatures of LOO and 400° F,, 
per eent. As far as the solution of practical problems is 
concerned, these differences are insignificant. This is es- 
pane rally the case if problems are to he solved hy the aid of 
ihe Mollier diagram. as differences of this magnitude are 
too minute to be discernible on a diagram constructed to 
any ordinary seale, 

This COnparison IS ho reflection on the ex ellence of the 
tables. Tt is merely a suggestion that the author's reason 
the 


They are very comprehensive and in many 


for their goodness is not quite as good as tables 
themselves. 
respects most conveniently arranged. 

in the saturated-steam tables, the pressures below at- 
mospheric are given in parallel columns in pounds per 
It is not unusual to 


lind a table with the pressures given in pounds per square 


square Inch and inches of mereury, 


inch and the equivalent in inches of mercury, or one giving 
the pressures in inches of mercury with the equivalent 
in pounds per square inch. The combination of both in 
a single table is decidedly novel and commendable. — In 
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the extreme lower range, the pressure differences ar 
little as jy in. of mercury. 


In the superheated-steam tables, actual tempera 


are given instead of degrees of superheat. 'Ten-degrec 
of superheat, and 

The tabular values cover the voly 
entropy and total energy. Table 4 gives the baron; 
readings corresponding to boiling points of water bet, 
190° and 214° F., varving by tenths of a degree: 

the temperatures corresponding to the boiling points 
barometer readings between 20 and 31 in. of 


tervals are used up to about 200 
intervals bevond. 


mercy 
The table of the thermal propert 
of water presumably gives these comparatively small val 


varving by O.1 in. 


with a higher degree of accuracy than those which | 
preceded it. Following this is an exhaustive table of 
properties of mixtures of air and saturated water vay 
Which is useful in solving problems relating to the humi: 
fving of air and to cooling towers for condenser pla 
The tables of the properties of ammonia are very celal 
rate, With the pressure as the argument, the tabl 
the saturated Vapor covers the range between 1 tb. an 
(00 Tbh. The 


COVETS 


table using the temperature as the arg 
the and 195 
There are also tables of the properties of superheate 
ammonia and the thermal properties of the liquid. 


ment 


range between minus 50 


On the last page are conversion tables giving the nu- 
merical relations between the various- units of pressure. 
energy and work. ‘These tables are noteworthy in that 
they include not only the actual numerical values, but 
the corresponding logarithms as well. Mollier diagrams 
for steam and ammonia are inserted for the benefit o! 
those who like that sort of thing. 

In brief the author has produced an excellent book ot 
thermal tables, convenient in arrangement and embody 
ing the results of the latest and most refined experimenta 
investigation. 


“gt 


Public-eHealth Administration 


A MANUAL FOR HEALTH OFFICERS—By J. Scott MacNutt, 
Lecturer on Public Health Service in the Massachusetts 
Institute of Technology; With a Foreword by William T 
Sedgwick, Professor of Biology and Public Health, Massa 
chusetts Institute of Technology. New York: John Wiley 
& Sons, Inc. Cloth; 5x8 in.; pp. x 650; $3, net. 

At last there has been written a handbook of moderat: 
size, well designed and well executed to meet the needs of 
the uptodate American health officer. 

After presenting a notably good review of the organi 
zation, powers and functions of local, state and Federal! 
health authorities, and recognizing the valuable work be 
ine done by unoflicial health organizations, the author 
devotes a chapter to “The New Public Health.” He then 
presents the nature and means of control of the variou- 
communicable diseases, using some two hundred page-. 
or two-thirds of his space, for this purpose. There are 
then taken up, in succession, child hygiene, milk and 
other food supplies, housing and industrial hygiene, nuis- 
ances, sanitary law, the annual report, vital statistics and 
publicity. A number of appendixes present some of tli 
subjects in further detail. 

Emphasis is laid on the local governmental unit as th 
main reliance in public-health administration and on the 
infective individual, rather than infected inanimate ob 
jects, as the means of spreading communicable disease~ 
Particularly indicative of the author’s viewpoint is th 
fact that while he has a chapter on “Water-Supplies” 
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ere is no chapter on sewerage, but merely a section on 
-posal of excreta in the chapter on “Nuisances.” 
\s might be expected, the merit of the book lies not so 
h in the new matter presented as in the method and 
rit of presentation and the way in which the everyday 
eds of the health officer have been kept in mind. Part 
- a distinetive contribution to health writings. Part II, 
administrative work, is an achievement in condensa- 
n and adaptation of existing material to suit the needs 
this work. 


; |. on the organization and powers of health authorities, 


Subsequent editions might advantageously contain still 
ore material on routine practice than does this one. 
his would seem to necessitate a choice between consid- 
erable enlargement and further condensation and an in- 


a 


ase in the already numerous references to more exten 

e sourees of information. The latter course seems the 
referable one, It will become more and more feasible 
with the multiplication of public-health courses and 
chools and with the increase in the standard qualifications 
or health officers. 
B Finally, it would not seem fitting to close this notice 
without mentioning Prof. William T. Sedgwick, to whose 
teaching and inspiration not only this book but the whole 








of the new public-health movement owes so much. 
E ® 
5 3 
a 7 e 
; Machine Design and Theory 
ES REVIEWED BY Joun G. D. Mack* 
B MACHINE DESIGN—By Albert W. Smith, Director of Sibley 
Be College, Cornell University, and Guido H. Marx, Professor 
: of Machine Design, Leland Stanford Junior University. 
© Fourth edition, revised and enlarged. New York: John 
. Wiley & Sons. Cloth; 6x9 in.; pp. xii + 500; 278 illus- 
c trations, 31 tables. $3 net. 
a The fourth edition of Smith and Marx’s excellent treat- 
ES ise on machine design, which has been a standard work 


on the subject for the past ten years, is a real addition to 
technical literature. It has been thoroughly revised and 
much valuable material added from the results of in- 
vestigations on machine elements. 

A treatise of this character has two rather distinct 
uses—(1) as a textbook in engineering schools, and (2) 
as a reference book for the designer in professional prac- 
tice. A book which is satisfactory for one of these pur- 
poses is not necessarily so for the other, and anyone who 
has practiced and taught machine design can readily 
name books particularly adapted to either one or the 
ther of these fields. The former editions of Smith and 
Marx have been especially well balanced as meeting the 
needs of the engineering student and the machine de- 
‘igner, but this double purpose is met in even greater 
degree in the fourth edition. 

The subject is presented under three heads: (1) Kine- 
maties, (2) Mechanics, (3) Application of the Princi- 
ples of (1) and (2) to the determination of the size and 
orm of machine parts. 

Throughout the book are many: footnote references to 
the sources from which the data are obtained. They are 
of great value if one wishes to pursue any particular 
subject farther than the limits of such a work permit. 

In the text are given many suggestions based on “com- 
nonsense” and experience—those two anchors on which 
the designer of machinery must never lose his hold, re- 
vardless of his knowledge, however thorough it may be, 
of mechanics, kinematics, stresses and materials. 





*State Chief Engineer of Wisconsin, Madison, Wis. 
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In the treatment of the design of the C-punch frame 
the straight-line formula alone is used. While it is stil 
an unsettled question as to whether the curved-bean 
theory is necessary in the study of the cast-iron frame. 
it has a distinct value in the design of steel frames, ani 
it appears that the curved-beam theory should be in 
cluded. 

Among many excellent discussions in this book 
chapter on riveted joints and the condensed table ot 
critical speed formulas for shafting may be mentioned 

While the subject of the testing of materials has had 
a most intense scientific development, the study of the 
strength, wear and other factors entering into the rational 
design of machine elements offers one of the greatest fields 
for scientific research—the field which has been worked 
less than any other in proportion to the available prob 
lems. 


THE THEORY OF MACHINES—By Robert F. McKay, Lee- 
turer in Theory of Machines and Machine Design at the 
City and Guilds (Engineering) College, London. New 
York: Longmans, Green & Co. Cloth; 6x9 in.; pp. viii 
440; 407 text illustrations. $4.20 net 

Mr. McKay’s extensive work is an attempt to group 
the entire subject matter relating to the theory of ma- 
chines in one volume, classified as follows: I, Mechanics: 
II, Kinematics of Machines; TTL, Dynamies of Machines. 
After the manner of most English textbooks, a large num- 
her (358) of problems are given, grouped by chapters. 
The presentation of a few typical problems, as is done in 
most American textbooks, is a more satisfactory method 
from our standpoint. If used as a textbook, the teacher 
should formulate his own problems, while if used as a 
reference book, the typical problem worked out in detail 
is more useful. 

In the chapters on toothed gearing, the author has 
maintained the correct distinction between the terms 
“face” and “addendum,” a confusion of which has been 
made by many American writers. 

Outside of a chapter on “Balancing,” this work offers 
but little not found in standard treatises. 


Engineering for Farmers 
PRACTICAL TALKS ON FARM ENGINEERING: A Simple 


Explanation of Many Everyday Problems in Farm Fngi- 
neering and Farm Mechanics Written in a Readable Style 
for the Practical Engineer iy R. P. Clarkson, Professor 
of Engineering, Arcadia University, Nova Scotia; Consult- 
ing Engineer; Engineering Correspondent of the “Rural 
New-Yorker.” Garden City, N. Y¥.: Doubleday, Page & Co. 

Cloth; 4x8 in.; pp. xv+223; 43 illustrations. $1, net. 

These “talks” were originally contributed to numerous 
agricultural and other papers, chiefly as answers to “hun- 
dreds of questions” addressed to the Rural New-Yorker. 
The talks have all been “carefully revised and rewritten.” 

The main topies are buildings, water-supply and sew- 
age disposal, power, drainage, irrigation, road building, 
“The Forms of Electricity.” A dozen pages at the end 
of the book are filled with “Useful Tables for Engineer- 
ing Calculation.” 

Naturally such a book is unbalanced in space and un- 
even in merit, giving more information on some subjects 
and less on others than the average farmer needs. On 
the whole the book deserves commendation. A slip was 
made in stating that overshot wheels are inefficient under 
normal conditions, and another in saying that the Pel- 
ton wheel is equal to the turbine under all heads above 
25 ft. Ten per cent. for depreciation and repairs of farm 
tractors seems too low. 
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\s is so Common in books for popular consumption, the 
author gives a wrong conception of the septic tank, but 
this regard. Dis 
appointment will probably come to those who accept. his 
estimate of $15 or $20 as the cost of the septic tank fig 
the The S15 


cement, sand and vravel, the 


le is Jess misleading than many in 


purchase of 
the tile 


vitrified sewer tile 


ured im hook. “ineludes the 
lumber for 


feet of 


horhis, 


for the drains, and a hundred 


tor inlet pipe.’ The 85 extra is supposed to cover 


cases where “labor must be for.” 


paid 


Builders of the Panama Camal 


HISTORY OF THE PANAMA CANAL: Its 
builders boa Ira K lhennett 
Hays Hammond, Patrick J 
Joseph Showalter, Capt 
belive - 1% FP. Hi. J 
Washington, bP. ¢ 
in.; pp. O83 


Construction and 
Iiditors John 
Lennox, B.A. Litt. D., Willian 
Vhilip Andrews, U. S. N., Rupert 
Hampton Moore. Ruilders’ Edition 
Historical Publishing Co Cloth; 7x11 
iMustrated $5 


Socta te 


ay the HuImMerous hooks wh ( ly liaave been published Ol 


the Paname Canal, this has the dis 


metion of beme 
the most bulky volume, excepting ol 


oflicial that 
In the the first 


course the various 
the y?20 


to history 


reports have appeared. Of 


113 are 


Panama to the undertaking of the 


paves 


hook, devoted proper, 


from the discovery of 
the 
then, instead of proceeding with the 


canal work by United States in 190k. The author 
story of the building 
of the canal, inserts one « hapter entitled “Phe Completed 
Canal? and another on “The Sanitary Department,” after 
woes back to the beginning of the work. His 
chapter entitled “Phe Canal Under Watlace” contains 


hour pages. The following chapter entitled “The Stevens 


Which he 


Régime” is of the same leneth. Then comes a chapter 
of half a dozen pages entitled “The Coming of Goethals.” 
Additional chapters discussing special features of the 
work make a total of about 60 pages devoted to the con- 
struction of the canal. 

By this time the author had apparently written himself 
out, for he then inserted articles contributed by various 
Wallace, T. P. 
Roosevelt, A. F. 


John Hays Hammond 


distinguished writers, including John F. 
Shonts. John BF. Stevens, Theodore 
MacArthur, Gen. Leonard Wood, 
Maxim. <A 


treated In this section, as may 


and Sir Tliram creat variety of subjects is 


he judged from the titles 
“The Nav 


Canal?; “Problems in Quarantine” 


of a few of the chapters: y and the Panama 
“Our Foreign Com- 
Canal.” 

remaining chapters, occupying nearly 
the titles: “The 


Eifects on Trade, Ports and Transportation” 


“Bolivia and the 


- 
° . . 
merce Panama 


The 


hook. 


the 
First 
> “American 
Industries and the Canal’: “Industrial Roll of Honor of 
the Canal.” In 
appears a description of many of the materials, supplies 
and the the canal, 
descending even to an extended eulogy of breakfast food 


halt 


have following Canal’s 


Panama one of 


these chapters there 


machines used in construction of 


ofa certam well advertised brand said to have been fur- 


nished to the canal workers. Two columns are devoted 
toa history of the firm which supplied the spoons with 
which the breakfast food was eaten. Under the heading 
“Railroad Developments” is inserted a long history of the 
Kerie Railroad Co., that “in New York 


City the transatlantic and coastwise docks and the New 


In Which we read 
York hotels, theater and shopping districts are convenient 
to the Erie RRL 
found an account of various hotels in New York City, 


Under “tourist accommodations’ is 
of one of which we read: 

It is the 
clusivels It 


hotel for the 
single 


only 


150 rooms, 


first and use of 


and en 


women ex- 
suite, and is 


contains 
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operated om the 
that 


drawing-room floor. 


same other 


not 


plan as any 
visitors 


hotel, with th 
exception men are permitted abovyv. 

This sort of bald advertising—to put it plainly 
unfortunately typical of this section of the book. — | 
unfortunate, because other parts of the book do cont 
a good deal of interesting and valuable matter. ‘J 
nithor does not write his story in the systematic way 
an engineer might have done, but he has a newsja 
man’s ability to write in a way that interests and ho 
the attention of the reader. 

Especial praise is due the author for the numer 
halftone which are printed on full plates 


are admirably executed. 


VIEWS, 


& 


the Commission-eManager Pla: 


MUNICIPAL FREEDOM 
ment By Oswald 


A Study of the Commission Goy 
Ryan, formerly of the Department 
Government, Harvard University. With an Introduct 
by A. Lawrence Lowell, President of Harvard Universit 
Garden City, N. Y.: Doubleday, Page & Co. [The Ameri 
Looks.) Cloth; 5x8 in.; pp. xvi + 233. 60c. net. 
Engineers and other technically trained men employ 
by cities or desirous of seeing professional and municip 
advancement should welcome this book. In small con 
pass the author presents what is perhaps the most fore 
ful, consistent and convincing argument for the commi- 
sion-manager plan of city government that has vet a) 
peared. That in itself may not appeal to all engineers. 
but they will appreciate the author’s argument for ex 
pert, permanently retained officials in all branches of tli 
That Mr. Ryan believes thi- 
ideal may best be secured by the commission-manage: 
plan is certainly reason for giving attention to his whol 
thesis—even at the risk of becoming a convert to the mai 
argument. 


city administrative service. 


Aside from his fresh and forceful presentation of thi 
commission-manager plan, the author’s great contribution 
is his clear exposition of the fundamental weakness of the 
straight commission plan—the selection of the chief ex 
ecutive officers of a city by popular vote. The commis 
sion-manager plan restricts the commission or council to 
legislative or truly representative functions and provides 
a single “permanent” executive head. By this mean 
democracy and efficiency are assured—a thing often de- 
spaired of. So the argument runs. 

How a manager subject to instant discharge at the 
pleasure of a commission can be regarded as a “perma- 
nent” official, Mr. Ryan does not explain. In one place, 
and one only, he seems to hint that this is a dream that 
will come true when the wisdom of that plan is recognized 
hy the electorate and by the council, as it seems to be in 
the case of the burgomaster in German cities. 

The usefulness of the book is increased by an appendiy 
the 
commission-manager charters and by a bibliography o! 
fair length. 


containing some of more notable commission and 


An unpardonable sin of omission is the lack 


of an index. 


oge 


Engineering Geology Revised 


ENGINEERING GEOLOGY—By Heinrich Ries, Professor ©! 
Keconomic Geology in Cornell University, and Thomas L 
Watson, Professor of Economic Geology in the Universit 
of Virginia and State Geologist of Virginia. Second edi- 
tion, enlarged. New York: John Wiley & Sons. Cloth 
6x9 in.; pp. xxvii + 722; 249 text illustrations and 1°! 
plates. $4, net. 


The second edition of this valuable engineering tex! 
and reference book has a new chapter on historical geo! 
The first edition, reviewed in Engineering News 


orgV. 
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lanuary 20, 
sont. 17, 1914, 1s only a vear old. Except to make typo- 
‘ical corrections and add more recent references to 
bliographies, no changes have been made in the orig- 


text. The authors state that the new chapter is 


PN een 


ed in response to humerous requests, It is a wise 
tion. The fundamentals of stratigraphical geology 
ES , not only one of the most interesting parts of the 


ect to the general reader, but often an important part 
In this book are 47 pages 


the civil engineer to know. 
ng as concise and complete a summary of historica 


ogy as is probably available to the average engineer. 


% 


Electric Railway Design 
A. Den Man* 


’ Morris Buck, Assistant 
Professor of Railway Electrical Engineering, University 
of Illinois. New York and London: MeGraw-Hill Book 
Co., Ine Cloth; 6x9 in.; pp. xi 390; 193 illustrations. 
$3 net. 


WILLIAM 
RAILWAY—By A. 


REVIEWED BY 
rHE ELECTRIC 


lhe purpose of this book is to present to advanced 
tudents a course on the underlying principles of elee- 
ic-railway design and operation. 
the traction, 
tracks, rolling stock, signals, power stations, transmis- 


The subjects discussed 
e general considerations, mechanics of 
on, substations and distribution circuits. These subjects 
ive treated in an elementary way, clearly and without 
eglecting the most recent practice. A good perspective 

viven to the descriptive parts of the work by brief 
utlines of historical development, which enable the 
student to better appreciate the reasons for existing 


rractice, 





Mathematics is used where needed, especially 
ES n the consideration of the mechanics of train movement. 
} \ knowledge of the most elementary calculus is required 
to appreciate these parts, the author thereby securing a 
briefness and generality in his statements which is often 
missed where pains are taken to avoid this useful mathe- 
matical tool. 

The book is not in any sense a reference or practical 
man’s book, neither is it always authoritative in tech- 
nical matters, although it is only fair to say that the 





iew such features to which exception might be taken 
ire not sufficiently important to mar the work. It is 
essentially a students’ textbook, readable, clear and in- 
structive. 

Nearly one-fifth of the book is devoted to the me- 
chanies of train movement, a proportion which many 
readers will consider excessive. It is also open to the 
criticism that it is written from the point of view of 
the designing engineer, slighting features of particular 
interest to the operating man. There is little or nothing 
on the economies of electric railways. Another note- 
worthy omission, to which the author alludes in the pre- 
lace, is the subject of carhouses, for which the reader is 
referred to the recent electrical handbooks. 

A better idea of the book may perhaps be obtained 
rom a more detailed description of a typical chapter, 
“iy that on “Braking of Electric Trains.” This chapter, 
> pages long, begins by telling the importance of 
‘raking from the point of view of rapid schedule and 
economy of energy, proceeds with a description of the 
arious methods of retardation, discusses their theory— 
‘specially the theory of friction and the transmission 

braking forces through cars; and the first half of the 
apter ends with a theoretical discussion of rotational 
nertia. The second half of the chapter is devoted to 


*600 West 59th St., New York City. 
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| 


1st ripthons | | 


the 
mavnetic. 


Various forms o 


Other sinitat 
In general, judicious mixture of general principles, 


OTrAKeCS 


hand, arr. 
vacuum and 


and, 


have a 


chapters 


theory and deseriptive matter. 


The practicing engineer, tied to a particular small 


field in his profession, will find this book useful te 
broaden his outlook and bring him up to date in his 
veneral knowledge of other fields. Others, more fortu 


nate in being able to keep abreast of the times, will find 


it too elementary to be of much use to them, 


Electrical Engineer’s Handbook 


STANDARD HANDBOOK FOR ELECTRICAL ENGINEERS 
Prepared by a Staff of Specialists, Frank F. Fowle. M 
Am. Inst. E. E., Editor-in-Chief Fourth edition, rewrit 
ten and greatly enlarged New York: MeGraw-Hill Huo 
Co Leather: 4x7 in.; pp. 1,984; illustrated $5 net. 

The eight vears’ commercial su this line of 


cess of 

successive “Standard” electrical engineer’s handbooks has 
dispelled the doubts which some engineers had once o 
the reception to be expected for a handbook built on the 
| 


cond The enormous sales of the book 


ensed-treatise plan. 
have demonstrated the acceptability of the scheme. Re 
viewing the changes evident in the several editions which 


have now been issued, continual progress is shown toward 


maximum practicality, without sacrificing the broad 
presentation of theory which is intimately tied up with 
electrical design and operation. So little of the old 


editions is left in the latest one that the volume must be 
regarded as essentially new. It will be recalled that the 
publishers of this book originated the scheme, at least 
in this country, of a handbook in sections contributed by 
specialists. Much of the growth in practicality may be 
attributed to the much stronger staff of 
of the present edition. 


section authors 


In a work of uniform general excellence, it is useless 
to comment on the worth of particular sections, but there 
are two outstanding features which must be commended 
the indexes and the bibliographies. The combination of 
section, thumb and topical indexes fully exposes the con- 
tents with minimum delay and labor: if there should be 
any large deficiency of information for 
reader, the bibliographies will lead him to it. 

Ilow the different subjects are handled may be gathered 
from the following brief comments 


any specific 


which, however, it 
should be noted, touch only some of the “high spots” of 
the book: 

magnetic circuits is the 
“Electrical and Magnetic 
Measurements” is essentially practical 


electric and 


only one entirely theoretical. 


The section on 


giving descrip- 
tions and data of apparatus and methods. “Thermal Meas 
urements” practically all relates to high-temperature 
“Water, Gas, Air and Steam Meters” is wholly 
“Materials.” as might be expected, is largely 
devoted to the electrical properties of copper, aluminum, 
iron, steel and insulating materials, and to the magnet 
properties of iron and steel. 


work. 


descriptive. 


“Magnets and Induction Coils” is largely theoretical, 
but gives empirical data for design. “Alternating-Cur- 
rent Generators and Motors” is opened up with descrip 
tive matter, fundamental theory and empirical constants 
used in design. Operating reactions are described. There 
is a little on the mechanical design of alternating-current 
machinery. This section has a comprehensive collection 
of brief descriptive notes on the multitude of various 
alternating-current motors now available. “Direc*-Cur- 


jv 


Motor @ 
interject ri} 


tarts off 


Desivn procedure is out 


(ienerators and with theory and 
ese riptive notes 
lined and notes are given on practical operation and test 
iG 

Plants” 4 


oil ehpite 


into hiydraulie and. steam 


lor 
on plant fixtures, apparatu 
There 
current performance and the properties of local fuels 
*Water-Power Plants” starts olf 
draulios of Stream-tlow 


are outlined, 


“Power 


vas and tation fuel-burning plant 
there are dese riptive note 
and the phenomena tvolved are many data on 
elementary hy 
the 
There are brief description 
*Hlectrical 


Criptive totes on 


with 


flow tudies and veneral 


design of dam 
of turbine Under Powe! 
Plant 


control systems, direct 


hquipment of 


are de excitation and voltave 


and alternating-current switching, 
wiring, A 


the Stott 


tation transformers and arresters and station 


discussion of powel tation economies hows 


mnethods of cost analysp 
“Tlumination” is a comprehensive review of pliysical 
the 


hades 


avatlable 
There 


eetion on industrial motor appli 


laws and phenomena, with discussions of 


incandescent and are lamps, reflectors and 
In a Very comprehen Ive 
cations, Conditions favoring vroup or individual drive 
are tabulated, and horsepower requirements of a few hun 
cred machine tools, wood working machine 9 
erted 


“Power Transm 


etc,, are in 
ion” has descriptions of systems and 
for line de 
steel 
are presented, 
field for 


practice and design. 


caloulations wh. Practical problems of con 


struction——pole towers, wire insulators, 


Upports, 


cables, ete. “Distribution Systems” out 


the 
current 


and direct currents, and 


Variou 


is briefly described with reference to the 


lines alfernating 


mill machinery 
Powel demands 
of sper fle vavene lines, 

*Pleetric 


and the use of speed-time and motor-characteristic curves 


Data are 


Railways” reviews the laws of train resistance 


to precast power requirement tabulated on 


physical characteristies of present motor control and 


braking systems; typreal trucks and car bodies; leading 


Railway-signaling 
Under 


“Electrolysis” the action of stray currents is portrayed, 


features of Amertean locomotives, et 


and switch-interlocking practice is) described, 


and prevention of trouble ts deseribed, General dire 


included) for electrolysi and useful 
*Kleetric 
tion of Commercial velicles and the construction of cha 

Carre 
Data are 
Service-cost 


tiohs are uUrVeys, 


data are tabulated, Vehicles” shows classifica 


sis, transmission year, ete, sistance and car re 


quirements are discussed, included on the fea 
tures of prominent types. COMPArisons are 


‘ 
le 


tric ship propulsion ts elevated to the dignity of a section 


appended for horse, casoline and eles trie vel les, 


fundamental dynamics ol 
Ble tri 
vouring between engine and propellers, 


in which ship propulsion are 


outlined, propulsion is treated as a form of 

It could hardly be expected that the book would be 
entirely beyond the range of criticism, but the minor 
nature of that 


seen from the following review of some of the more evi 


any adverse comments ray be made, Is 
dent points which have come to light in a few weeks’ 
desk use of the book: 

The condensation required to promote great breadth 
in the tables of wnits and conversion factors has resulted 
in the absence of an easily found statement of various 
foot-pound equivalents of horsepower, or square feet and 


square yards in an acre or a square mile. Under electrical 


ENGINEERING 


N Dy WSs Vol, 75, No. 


and magnetic measurements the development of yy 


Mecha; 


power measurements have been extremely abbreyiay 


mum demand meters is hardly up to date, 


consisting of 144 pages on brake dynamometers, |y,| 
page on transmission dynamometers and half a pag 
peed measurements, The testing of synchronous alt 
hating-current machinery is rather too briefly passed « 
and is out of balance with the corresponding sectio; 

Under hydray 


power plants there is not much on impulse wheels, | 


testing of direct-current machinery. 


electro-chemistry there is hardly enough on alkali plas 


and nitroven fixation The section on telephony 


telegraphy has nothing on radio-telephony, 


‘ 

‘7 2 ° Sa ~ 
Central-Heating Stations 
DISTRICT HEATING A ULrief Exposition of the Develo, 
nent Of District Heating and Its Position Among Publi 
Utilities By SS. Morgan Bushnell, M. Am. Inst. bk. ft 
Past President, National District Heeting Associath 
and Fred bt Orr, Commercial Mngineer, tlinois Maint: 


hance Co New York: Heating and Ventilating Maga 
Co, Cloth; 6x9 in,; pp. ix + 290; 82 illustrations, $3 1 


Anyone who desires to investigate the possibilities 0 
a central-station heating system should not neglect th 
reading of this volume, giving as it does the history 
the art and industry, business methods employed in sell 
Iie, layout and equipment of systems, house meteri: 

tation operation, estimating customers’ requirements, et: 
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Electrical-Engineering Text 


ALTERNATING-CURRENT WORK An 
for Engineers and Students—By W. Perren Maycocl M 
Inet, Kk. k., Consulting Eleetrical Mngineer; late Tech 
nical Nditor to the Westinghouse Companies’ Publishi: 
Department in Murope An enlargement of and an in 
provement upon the authors former work, “The Alte: 
nating-Current Cireuit’ and Motor.” New York The 
Macmillan Co, Cloth; 5x8 in.; pp. xxiii + 415; 258 illu: 
trations $2.25 


Introductory Bool 


A book like this on elementary electrical engineering, 


designed for British students and showing British appa 
atus, has no chance for general adoption in the United 
States in competition with many equally good texts draw 
But 
any such good teaching notes are of interest and servic« 


tng on American practice for illustrative material. 
to instructors in a foreign country. Elementary theory 
is presented with the liberal use of hydraulic and mechan 
Theory is supplemented with a brie! 
exposition of construction and use of a few important 


ical analogies, 


alternating-current machines. 


PM 


NEW PUBLICATIONS 
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[So far as possible the name of each publisher of books 0: 
pamphlets listed in these columns is given in each entry. Ii 
the book or pamphlet is for sale and the price is known bh) 
the editor, the price is stated in each entry. Where no price 
is given it does not necessarily follow that the book or pam 
phlet can be obtained without cost. Many, but not all, of th: 
pamphlets, however, can be secured without cost, at least b 
inclosing postage. Persons who are in doubt as to the means 
to be pursued to obtain copies of the publications listed in 
these columns should apply for information to the stated pub 
lisher, or in case of books or papers privately printed, then 
to the author or other person indicated in the notice.) 


AMERICAN CERAMIC SOCIETY—Transactions of Meeting 
at Detroit, Mich, Feb. 15-18, 1915. Columbus, Ohio 
Edward Orton, Jr., Secretary. Cloth; 6x9 in,; pp. Slo; 
illustrated, 

ANNUAL REPORT OF THE 
1915—-Washington, Db. C.: 
in.; pp. 464. 

Divisional reports deal with irrigation, sanitary engineer- 
ing, roads and bridges, harbors and docks, communicable dis- 
eases and other subjects. 

ANNUAL REPORT OF THE NEW JERSEY STATE BOARD 
OF HEALTH, 1914, and Report of the Bureau of Vita! 
Statistics—Trenton, N. J. Cloth; 6x9 in.; pp. 527; illus 
trated 

ANNUAL REPORT OF THE (NEW YORK) STATE ENG! 
NEER AND SURVEYOR, 1914—Albany, N. Y. Cloth; 6x° 
in.; pp. 448; illustrated. 


PORTO 
Paper; 


RICO, 
6x9 
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War Department. 
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Laying a Submerged Water 
Main by Rope Haulage 


By H. B. Hemsrrovent* 


A 16-in. cast-iron water main was recently laid be- 
neath the Susquehanna River for the water-works of 
Binghamton, N. Y., by means of a capstan on one side 
of the river, a cradle on the other side and a cable, sup- 
plemented for the latter part of the job by tripods set 
on the river bed. 

Several different methods for making the crossing were 
worked out and discussed before the method 
decided upon. It was first thought that 
it would be most practicable to con- 


used was 


nect enough pipe to cross the deepest 
part of the river, float it out and lower 
it into place so that both ends could 
be picked up in the shallow water and 
the pipe laid both ways to each bank. 
In an ordinary season this method 
would probably have been the most 
feasible of all, as at the time of taking the sections (Fig. 
1) the river was at mean low water. ‘This plan was ren- 
dered impossible because a week after the sections were 
taken the river rose 3 ft., and although sometimes rising 
higher, never fell below the 214-ft. mark. 

Taking into consideration the high water and the ve- 
locity of the current, which was at the time of laying the 
pipe 11.6 ft. per sec., it was decided that the pipe could 
be put in place more economically by pulling it than by 
any other method. 

A capstan was designed (Fig. 2), a special cap was cast 
for the end of the pipe and a cradle was built to carry 
the pipe down the north bank to the river. The capstan 
was built and set up on the south side of the river and the 
cradle laid in place on the north side. A sash cord was 
pulled across by a rowboat from the north bank to the 
south side of the river, and a 1-in. rope was attached 
to the sash cord and pulled across by hand. The 1-in. 
rope was then put on the capstan, and a 4%g-in. steel haul- 
age cable, used for pulling the line, was drawn over. 


*Of the Water-Works 
hamton, N. Y. 


Engineering Department, Bing- 


anaes ad _ 4 sane 
— Rock —Surface — 
——S— 


PROFILE OF SUBMERGED WATER 
OF PIPE UNDER SUSQUEHANNA AT 


‘Three lengths of Ward’s joint pipe were made up 
the foot of the cradle, the cap calked onto the head 
of the line and the bridle attached. The pull was start, 
on the morning of Oct. 15, with the 1-in. rope direc 
around the capstan and attached to the cable. After f 
lengths had been pulled into the river the 1-in. rope hro 
the direct pull was abandoned and the tackle arranged 
shown by Fig. 4. 

Pulling was then continued. steadily for five davs, 
the end of which time 35 lengths of pipe were in 1 
river. The maximum number of lengths pulled in duri: 
any one day was 13. The pull was practically continuous 


‘Water Level at Time of laying Pipe: 


Mean Low Water level; 


+ 
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500 450 400 


MAIN ON CENTER LINE 


BINGHAMTON 


as while the tackle was being changed on the south sic 
another length of pipe was being made into the line on the 
north bank. 

On starting to pull on the morning of the sixth day 
the 5¢-in. chain holding the blocks snapped. After re- 
pairing the chain the pull was again attempted, and tli 
l-in. ring on the block broke. The ring was repaired and 
the pull barely started when the bridle on the pipe line 
pulled apart. 

Pulling was then abandoned and the end of the pipe line 
raised with a tripod in 4 ft. of water. The cap was then 
removed from the end of the pipe and preparations made 
for laying the pipe as follows: Four horses built 0! 
heavy timber were placed two on each side of the line of 
pipe. On these horses 4x6-in. stringers 14 ft. long were 
laid to insure rigidity. A new length of pipe was then 
brought out on a scow of three tons’ displacement, rolled 
onto the framing and swung into place with a second 
tripod (Fig. 3). 

This new length was then calked into the line and a 
rope sling swung from the stringers under the line between 
the two tripods, as an added factor of safety while lower- 
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2. DETAIL OF CAPSTAN FOR HAULING CAST-IRON PIPE ACROSS RIVER 
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FIG. 3. TRIPOD ON SCOW FOR PIPE LAYING 
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o the line. The line was next lowered until the end 
the last pipe was about 1 ft. above the water, the rear 
ipod brought ahead and the operation repeated until 

the shore was reached. 

In this manner 17 lengths of pipe were laid in six days, 
making a total of 52 lengths of pipe laid in 12 days. 
During the pull the capstan, operated by one horse, 
vas found to develop power far in excess of that necessary, 
and the only difficulty encountered up to the time the 
hains broke was the continual slipping of the clips con- 


necting the blocks to the main cable. At first a light type 








FIG, 4. 


REARRANGEMENT OF CAPSTAN 


wire clip was used for this purpose, but it slipped 
nd broke. Eccentric grips and heavy wire grips were also 
ried, but the best results were finally obtained with a 
ries of extra-heavy wire clips. 


‘ 


The total cost of laying the line, exclusive of materials, 
as $306. 
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An Articulated Trailer for 
Contractors’ Use 
A strongly constructed motor-truck trailer consisting of 
two 2-wheel carts coupled together, as shown in the views, 
was recently placed on the market by the Glen Wagon 
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and Car Corporation, of Cortland, N. Y. The trailer, 
or twin trailer, as it is called, has roller-bearing axles 314 
in. in diameter and heavy white-oak wheels with broad 
treads; the hubs are capped to keep out dust. The wheels 
are tired with soft Norway iron 8x1 in. or 6x1 in., with 
a ;\y-In. sweat band underneath. The bodies are of whit 
oak. Each trailer cart carries 5 tons, or 10 tons is the 
full load of the unit. The two half-units are connected 
by pin coupling, shown in Fig. 1, which allows taking 
sharp turns easily. 

The trailer 
ratchet is shown in Fig. 2. 


has bottom dump doors; the dumping 
Where the material to be 
























FIG. 2. VIEW OF TRAILER, SHOWING BOTTOM DOOR 
DROPPED IN DUMPING POSITION 


Door is closed by ratchet and drum arrangement in front 


hauled weighs less than 4,000 lb. per cu.yd., like stone 
or gravel, the bodies are built to carry 3 to 31%, eu.yd. 
on each trailer, or 6 to 7 yd. on the two. The trailer is 
built very stoutly and is guaranteed to outlast any motor 
truck. 

On a specifie job, the truck was geared down to 12 mi. 
per hr., although the trailers could stand 15 to 20 mi. 
per hr. This limit was set in order to hold the speed to 
a uniform rate and to eliminate the possibility of too 
fast driving. The draft on the truck is reduced about 
35% by carrying the 10 tons on four wheels of this size 
instead of carrying 5 tons on four wheels, or the 10 tons 
on eight smaller wheels. The advantages of the twin 
carts are their flexibility on sharp turns which permits of 
their easy management under the many variable and 
conditions imposed in hauling. 
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Side-Dump Cart for Backfilling 


For backfilling large sewer trenches in Chicago a special 
dump wagon with side delivery has been devised and built 
by the contractor, the W. J. Newman Co. It 

in the accompanying 
The body 
is of triangular sec- 
the 
closed by a 
the 


is shown 


drawing. 


Hopper oi 
Be Ty of } i ’ 
Wagorr 4 wor cal 


tion, with verti- 
side 
Courtterweigh door hinged at 
top and the sloping 
extending — be- 
the 


serve as a 


side 

tween wheels to 
chute or 
apron, ‘Two 


at each 


posts 


side of the 


hopper carry cross- 
timbers which extend 

SIDE-DUMP WAGON FOR 
FILLING TRENCHES 


BACK- beyond the door and 


carry sheaves for the 
door cables, the cables leading back over the other sheaves 
The 


door clear 


and having counterweights attached to their ends. 
hinges are of angle shape, so as to throw the 
of the hopper. The door is closed by lines led to a chain 
from a ratchet drum operated by the driver, 


el 
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Using Household Spring Scale 


to Magnify Deflections 


Ordinary household spring scales were used successfully 
Wo measuring the detlection of the girderless floor slabs 
of the International Harvester Co.'s 
conerete building at Cincinnati, Ohio. 
ine sketch shows the method in 


new reinforced. 
The accompany- 
which the scales were 
used, 

A 4xd-in. stick was first spiked as a top crosspiece to 
stud, and the 
ix! attached to the bolt of a ceiling insert 


te le tested, 


nailed to a 
in the slab 
\ double-headed nail was then driven into 


au 2N4-in. frame thus made 


f A 


Section AA 


AN ORDINARY 
MEASURE 


SPRING SCALE CALIBRATED TO 
PLOOR-SLAB DEFLECTIONS 


RING 
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the bottom of the stud and centered over the ste) 
the spring scale, which was wedged under the stud 
enough so that the pointer turned about 30 
vertical. 

On the dial of the scale was then fastened a py 
dial, scaled as shown in the detail in the drawing, 
Any mo 


ment of the floor-slab under load was thus transmitt: 


below 


the zero of the new dial opposite the pointer. 


the scale and read in its exact amount on the new 
This dial was calibrated by noticing the angular moveny 
of the pointer under a vertical movement of 1 in. of 
scale plate and dividing the dial proportionately to 1 
amount. ‘The zero was placed at the right of the vert 
to permit an upward as well as a downward moveny 
of the slab to be observed. 

Six of these scales were used in making the loadi 
test on the first-floor slab of the building. The detlect 
allowed by the specifications was roon Of the diagor 
span under a combined live- and dead-load of 350 1b. yx 
<q.ft. The slab was loaded to 645 Ib, per sq.ft. before 1 
deflection reached '/,,,9 of the diagonal span. The bui 
ing was designed by Stegner & Hughes, Cincinnati, Ohio, 
and erected by Roos Bros., of the same city. 


Brooming of Piles im Driving 
with Steam Hammers 


By Rupoteun N. Maxwei* 


In driving piles for the foundation of approach wal! 
for the Runnymede Ave. bridge over West Fork Cree 
hammer used, handled by 
The piles were precast concrete piles 
at the butt 
at the small end, and were from 25 to 30 ft. 


Cincinnati, a steam was 
stiffleg derrick. 
of octagonal section, tapering from 14 in. 
to 7 in, 
long. In driving them the unsteadiness of the hamme: 
produced a considerable amount of brooming of the piles, 
but the banding of the reinforcement limited this broom 
ing in all cases. 

To save time it was found convenient to use a templet 
and guide-frame, the follows: 
The piles were set upright in a group before any wer 
driven. They were held vertically by a scaffolding or 
horizontal guide-frame of 2x12’s laid flat, built about 12 
ft. above ground, the pockets between the boards directl 
over each stake being a little larger than the diameter 
of the pile. When a group was thus set wp and held 
by the guide-frame, the hammer was started and all the 
piles were driven successively to near the horizontal guide- 
frame, or about one-half their length, after which th 
frame was removed and the piles driven the rest of th 
way without trouble as to lateral displacement. 

A 2-in. block of hard wood, used as a cushion on the pile- 
head while driving, helped to prevent excessive broom 
ing. The hammer had a ram weighing 1,500 Ib., deliver 
ing 110 blows per min. under a steam pressure of 90 to 
100 Ih. The driving for some feet was easy, but later 11 
hecame very hard; in one case the pile penetrated tli 
ground only 1% in, under 40 blows. Some of the pile- 
received more than 1,000 blows. 

Where it was possible to keep the hammer steady at al! 
times, no brooming was noticeable except for a few inche- 
around the outer edge of the pile. Where the hamme 
wavered considerably, the piles broomed a foot or so, bu! 


*3541 Trimble Ave., Cincinnati, Ohio. 


arrangement being as 
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brooming stopped at the uppermost band (14-in. 
ls were used, spaced not over 6 in. apart and placed 
ind eight 1%4-in. rods at the corners of the octagon). 
\Vhen the top of the pile broomed for a foot or more, 
part below the brooming showed no visible flaws. 
his was the case even when the finished pile projected 
much as 7 or 8 ft. above ground. 
The piles were later cut off a foot above ground, the 
ritudinal rods being cut off 1 ft. above this level by 
ins of a hacksaw, in order to bond the tops of the 
- and the projecting steel into the work above. 


Pile Formula Overruled by Test 


An aggravated case of poor results secured from a pile 
rmula is reported from Boston. The automatic pump- 

station of the South End sewer system, just com- 
ted, is located in soft ground, and piles had to be 
ven to make the foundation. The weight to be ear- 
ed and the peculiar subsoil made it necessary that the 
fe pile-loading be determined. A pile test was made, 
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of stiff clay and entering some distance into the soft 
clay, like the test pile. This scheme was carried out. 

The pump pit above which the station was built was 
excavated about 30 ft. below ground. The sheeting, 6-in. 
splined Georgia pine, put down to the clay stratum 
showed the great pressure of the silt, but cross-bracing 
prevented trouble, except that there was a slight rising 
of the middle piles. The 3-ft. capping slab of concrete, 
placed as quickly as possible, checked the rising before 
it became serious. 


y 


Tapping High-Head Mine Water 
Through a Stuffing Box 


Two large subterranean bodies of water under heads of 
150 ft. and 300 ft. respectively were tapped through a 
stuffing box and a gate valve by the Lehigh Valley Coal! 
Co. this summer. The operation was described by A. I. 
Lewis, division engineer, it 


the Employees’ Magazine, 
published by the company. The drill steels were removed 
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DRILLING ARRANGEMENT FOR TAPPIN¢ 


and the results obtained disagreed radically with the 
figure found by pile formula. 

According to a description presented before the Boston 
Society of Civil Engineers by KE. S. Dorr, former chief 
engineer of the sewer division, Boston Street Depart- 
ment, the soil at the site consists of 374% ft. of soft 
silt overlying a 31%-ft. layer of stiff blue clay, which 
itself rests on 39 ft. of soft clay or silt. The pump 
pit was to go down to within 5 ft. of the stiff clay. The 
problem was whether to carry the weight on short piles 
driven only to this stratum or on long piles penetrating 
through it into the soft clay below and carrying by skin 
friction. 

For the test, a 25-ft. pile was driven into a special 
test-pit dug to foundation level; its point went about 17 
't. below the stiff-clay stratum. Using a pile formula, 
the penetrations while driving gave a safe load of 4 tons. 
‘Test loads were then applied in slow stages during a 14- 
lay period and settlements observed. The results were: 


1913 Total Load, Tons Settlement, Ft. 

\ug © ns ic edud cabins s tans 5.43 0.005 
\ug S  svavewubsevaeedeasess 10.43 0.017 
Au So  skéawen eibebatoen eden 15.43 0.020 
\u BB ch bENCAN EER Pes ba os oS 20.43 0.027 
\ ES seneusanae sae bene ear 25.43 0.032 
\ SG si tinpekutaateneuaes< 30.43 0.057 

LD ‘0. 0atn eae aces 35.43 0.159 


The engineers: concluded that these figures warranted 
i considerably higher loading than that found from the 
pue formula. The final decision, based more on judg- 


nt than on the test figures, was to load the piles to 


5 tons, using 25-ft. piles driven down through the stratum 
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+ HIGH-HEAD WATER UNDERGROUND 


without difficulty in both cases and the chambers remained 
dry. 

At the Stockton Shaft Colliery, in Pennsylvania, there 
was a basin of water 2 mi. long and 300 ft. above the 
point selected for starting the drainage hole. The first 
6 ft. of the hole was made 514 in. in diameter to allow for 
grouting in a 4-in. bronze pipe. There were no bits on 
the job large enough to drill to this diameter, so a bit 
was constructed by setting diamonds in the end of a 
piece of 5-in, steel pipe. The other end of the pipe was 
drawn down to fit the drill rod. The first 4 in. of the hole 
was moiled out to a diameter of 67% in. to accommodate 
the gland, which when drawn up on the packing placed 
around the pipe was designed to take care of leaks and 
help hold the pipe in place after the water had been 
struck. 

The set-up consisted of two 58-lb. rails which were 
hitched 6 in. in the top and bottom and cemented in place. 
A pipe clamp placed around the pipe rested against the 
rails. A 4-in. acid-resisting, easy-flow gate valve was 
then bolted to the bronze pipe, which was supported on a 
concrete pedestal. A piece of 4-in. W. I. pipe, 5 ft. 6 in. 
long, to accommodate the core barrel, was attached to the 
vate valve and supported from the roof by a turnbuckle 
hanger, as shown in the sketch. On the end of this pipe 
were screwed the special brass stuffing box and gland. 

A hand pump forced water through the drill steel 
to the face of the hole to carry away the cuttings, the water 
escaping through a 1-in. gate valve on the stuffing box. 
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The gland normally was pulled up just tight cnough 
to prevent the water from leaking out around the drill 
steel, but when water was struck the gland was pulled up 
tight. 


loosened. 


To remove the rods, the bolts of the gland were 
When the core barrel had been pulled out until 
it was entirely within the J-in. pipe the bronze valve 


f-in. 
A second gate valve was fastened 


was closed and the stuffing box and gland and the 
pipe were taken down. 
to the one already in place and the flow controlled by this 
outer valve, the inner one being retained as an emergenc\ 
valve, 

At the Beaver Meadows (Pennsylvania) Colliery of 
Coxe Bros. & Co., Inc., 4,500,000 gal. of water was drained 
from a vein by the same method as was used at Stockton 
Shaft The head 150 ft. The drill 
35. in. in diameter and 202 ft. long. 


here was hole was 


Two Culvert Foundations 


Among the concrete culverts constructed along the 


line of the new Chesapeake & Ohio Northern Ry., now 
building in Ohio, there are two worth particular notice 
their One 
concrete box culvert on the Kentucky side of the Ohio 


River 


on account of foundations. is a reintorced- 


within a few hundred yards of the large Ohio 
River crossing of the railway; the other is in what is 
known as the Dan White Hollow fill and is a 16-ft. arch 
culvert with a barrel 200 ft. long. Both culverts were 
built under the direction of H. B. Watters, resident en- 
gineer, Chesapeake & Ohio Northern Ry. 
was W. W. Boxley & Co. (J. W. 
ent). 


The contractor 
Goodwin, superintend- 
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sets 
THE CULVERT ON KENTUCKY SIDE, WITH 
TO GO 25 FT. HIGHER 

The culvert on the Kentucky side is a private roa 
crossing built on a skew through a 55-ft. earth fill. T! 
soil here is rather mucky clay when wet. The shallo 
foundation (Fig. 1) was not built directly on the clay 
but on a cushion course of mixed gravel and sand... First 
the ground was cleared and excavated to a depth of abou 
3 ft, and then a fill 144 ft. deep of gravel and san 
which had been run through a mixer, was placed. Th 
hed after it had been tamped provided a dry, level a 
firm bearing for the foundation, 

The footings and pavement were poured first; then 
the bench walls were placed by a derrick. The bottom 
forms for the culvert first covered with morta 
hecause the reinforcing rods were spaced so closely that 


were 


there was no room to spade; then the concrete was placed. 
Placing the mortar first produced a smooth surface. Th 


| 


Half Barrel Section Half Headwall Section 
FIG. 2 ARCH CULVERT IN DAN WHITE HOLLOW 
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FIGS. 1 AND 2. 


DESIGN OF BOX CULVERT AND CROSS-SECTION OF CONCRETE ARCH CULVERT ON 
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ert was waterproofed on top, on the sides, and on the 
of the wings. 

he conerete was allowed to set for three weeks, after 
h the filling proceeded on each side toward the cen- 
Half of the fill over this box is now in place, and 

settlement or cracks have been observed in the con- 
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.ONDATION FOR ARCH CULVERT UNDER 75-Fr. FILu 


The design of the arch culvert in Dan White Hollow is 
en in Fig. 2. The soil here is not good material, so to 
ide bearing for the culvert 500 piles were put down 
it 16 ft. to rock. The tops of the piles were em- 
ded in conerete and tied together with reinforcing 
ds, as shown in Fig. 2. The foundation walls were 
ed together through the 12-in. pavement, as shown. 
The latter ties, or rods, take up the tension in the event 
of the pavement bulging on account of the pressure of 
e fill on the arch. Expansion joints were formed every 
28 ft. The outer piles were driven on the same slope that 
the back of the walls was to have. 

Some quicksand was encountered, and when this oc- 
curred the piledriver was elevated 5 or 6 ft. and longer 
piles were driven, after which the quicksand was ex- 
cavated and the piles sawed off to the proper elevation. 
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Diverting am Aqueduct During 
Tunnel Construction 


In building the new Twin Peaks highway tunnel in 
San Francisco a rather difficult problem was recently pre- 
sented in advancing the tunnel under a 3x5-ft. brick 
aqueduct through which the Spring Valley Water Co. 
supplies the “Western Addition” district with water. 

The aqueduct crosses the line of the tunnel on an 
angle of 23° (see accompanying plan) and at an ele- 
vation of 8 ft. above the top of the concrete tunnel lining. 
The material traversed at this location is a very wet, 
loose sand. As the ground water drains into the tun- 
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LAYOUT OF DIVERSION PIPE, TWIN PEAKS TUNNEL 


nel, the entire formation settles, so that it would be 
extremely dangerous to rely on the aqueduct remaining 
stationary while the tunnel was being excavated beneath 
For this reason a single 8x16-ft. shaft was sunk 35 
from the easterly wall of the tunnel. This shaft in- 
tercepted the aqueduct at a depth of 65 ft. From the 
int of intersection a drift was run northeasterly par- 
‘lel to the line of the tunnel for a distance of 235 ft., 
ence at right angles across the line of the tunnel until 
t again intersected the aqueduct. Through this drift a 
-in. pipe was laid and the entire flow directed through 
The tunnel excavation was then advanced under the 
jueduet. 
\t this time it is impossible to say whether the brick- 
k was injured due to settlement, but it is probable 
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that it will have to be repaired before using. The aque- 
duct carries 18 million gallons daily in summer and 9 
million gallons in winter. The capacity of the diversion 
pipe is only 9 million gallons. 
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Construction Work by Municipal Day Labor is claimed to 
have saved the city of Flint, Mich., $43,000 in 1915. More 
construction work was undertaken by the city than in 


any 
previous year. The work was done almost wholly by day 
labor and consisted of 7.2 mi. of pavement, 20 mi. of sewers, 
7.23 mi. of sidewalks and 74 crosswalks In most instances 


the city decided to do its own work after having received 
bids from contractors, which were considered unsatisfactory 
The sums saved over contractors’ bids are said by E. C 
Shoecraft, City Engineer, to be as follows: $24,000 on paving, 
$15,000 on sewers and $4,000 on sidewalks, bridges and walks. 

Steel Sheetpiling Is Being Pulled by an inverted steam 
hammer at the rate of a pile in 1% min. by the McKelvey- 
Hine Co., of Pittsburgh, Penn., in the construction there of 
the foundation of the Pittsburgh & Lake Erie warehouse. 
Before any piling is driven for coffer-dam, the earth is ex- 
cavated to a depth of 30 ft. Then 14-in. Lackawanna piles 
are driven all around the pit to their full depth of 35 ft. The 





INVERTED STEAM HAMMER PULLING A 35-FT. 
SHEETPILE 


earth inside is removed to the 60-ft. level. This leaves about 
3 ft. of pile below the bottom of the excavation. 

The 60-ft. depth is below the bottom of the adjacent river, 
so that the excavation is wet even after the piling has been 
driven to full depth. After the excavation the water is 
pumped out and concrete is placed in the bottom to a depth 
of 5 ft. No tar paper or other separator is placed to prevent 
the concrete from bonding to the steel piles. 
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The piling is pulled after the concrete work is finished 
and the bracing has been removed and the pit refilled practi- 
cally to the top, leaving only sufficient clearance to give the 
hammer a connection. The hammer, one of the McKiernan- 
Terry Drill Co.’s, weighs 2,900 lb., has a 400-Ilb. ram and de- 
livers 275 blows per min. at 8%-in. stroke. It is suspended 
from the arm of a locomotive crane, as shown in the view. 

For Making Patches and Filling Cracks in brick pavement 
the Street Repair Department of Cleveland, Ohio, is using a 
mixture of asphalt, lake sand and silica gravel (,; to % in.). 
The proportions by weight are about 14%4:1:2. The ingred- 
ients are heated and mixed together in a “Special Archer 
Mixer,’ made by the Archer Iron Works, of Chicago. When 
cracks have been thoroughly cleaned and filled with this 


ASPHALTIC GRAVEL CONCRETE 
PAVEMENT DEFECTS; 


FILLER FOR BRICK 
CLEVELAND, OHIO 


material, the results are said to be very satisfactory. The 
Street Repair Department also uses the same mixture for 
patching depressions in both brick and stone pavements, and 
in some instances for quite extensive resurfacing. The ac- 
companying view shows a portion of a brick pavement on 
Chester Ave., repaired by the method described. P. J. Mas- 
terson is Superintendent of the Cleveland Street Repair De- 
partment. 


Escaping Acid Ate Hole in Cast-Iron Pipe—Waste sulphuric 
acid from a shoddy mill, escaping from a broken or clogged 
vitrified pipe, ate an irregular hole, about 2x1 in., in a 20-in. 
cast-iron line of the Kennebec Water District, at Waterville, 
Me. The cast-iron pipe was below. The action of the acid 
was noticeable for a length of about 3 ft., but there was no 
honeycombing. There were several bands of corrosion along 
the under side of the pipe. The acid pipe was diverted toa 
new location. The cast- 
iron pipe was repaired 
by surrounding the part 
affected by a split cast- 
iron sleeve 4 ft. in 
length, packed with rub- 
ber gaskets and bolted 
together. The ends of 
the sleeve were loaded 
and calked in the usual 
way. At first the sleeve 
leaked at the joints, but 
these leaks stopped 
within 12 hr., and the 
sleeve was entirely sur- 
rounded with concrete 
well reinforced. The 
concrete sleeve was ex- 
tended far enough in 
each direction to make 
certain that it protected 
the iron from any acid 
in the ground.—H. P. 
Eddy in Journal of the 
Boston Society of Civil 
Engineers, 


Bridge Toll Schedule 
—The accompanying 
view of a list of bridge 
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USCATINE BRIDGE (( 


COMPREHENSIVE SCHEDULE 
OF BRIDGE TOLLS 
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tolls of the Muscatine Bridge Co. was sent by a correspon 
who calls attention to the charge for a “baby carriag: 
driver.” 


A Mistake in a Contractor's Bid caused a little trouh!] 
Milwaukee recently. One contractor bid $1,694 in figures 
in writing, while the other put $1,694 in figures but w 
“sixteen hundred and ninety-five.” There was some dis 
sion as to which amount was intended. The Commission: 
Public Works was advised by the City Attorney that 
latter bid was informal, and the former bid was undoubt: 
the lower. The contract was let in accordance with 
opinion. 

Cerner Rack for Blueprints—A type of rack not of: 
used, but very convenient, is sketched herewith from a W: 
ington, D. C., contracting office. The feature is placing 
vertical shafts on the diagonal of the bracket boards so ¢ 
any or all of the leaves can swing to a position paralle 
either wall. The method of fastening blueprints to racks 
this type may vary according to the needs of the case 
the simplest cases, where only one or a small number of p: 
are to be hung from each arm, thumbtacks or the like to 
the prints directly to the top member of the arm are sutftlici: 


CORNER BLUEPRINT RACK IN A CONTRACTING OFFICE 


Where a large collection of prints is to be hung from one arm, 
some arrangement of clamping strips is preferable. By using 
a pair of clamping strips to hold the drawings and laying 
these in hooks or sockets on the arm an arrangement is ob- 
tained in which the whole set of prints on any arm can be 
taken down and laid on the table for better inspection. 


Driving the Silver Rivet was the ceremony substituted for 
the antiquated laying of the cornerstone, in the case of the 
Heckscher Building, 42nd St. and Madison Ave., New York. 
The owner drove a solid silver rivet, 1 in. in diameter by 8 in. 
long, in the first steel set in place, a few weeks ago. The 
framework is now nearing completion. 


Protecting Mortar Joints in Sea Walis—In building sea 
walls of coursed granite masonry laid in mortar and exposed 
to the action of tidal currents, where the bottom course is 
not more than one foot above mean low water, much diffi- 
culty is often encountered in holding the mortar in the joints 
long enough to give it time to set, as the action of the tides 
rising and failing on the fresh mortar will pull it out of 
place. It does not matter how rich a mixture is used, whether 
1:1 or neat cement, it is impossible to keep the mortar in 
place till it hardens. On one piece of construction under the 
writer’s supervision this difficulty was successfully overcome 
by mixing plaster of paris with the mortar in the proportion 
of one part of plaster of paris to three parts of 1:1 mortar. 
This mixture hardened within five minutes, and no further 
trouble was experienced from the mortar in the joints failing 
to set in place, and the pointing of the joints in which this 
mixture had been used was entirely satisfactory.—John L. 
Howard, before Boston Society of Civil Engineers. 
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Has a Turning Point Come in 
Federal Waterway Methods? 


Few men in the United States outside of the engineer- 
profession are as competent to speak with authority 
the work done by the Federal Government for water- 

way improvements as is Ex-Senator Theodore E. Burton, 
f Ohio, one of the leading candidates for the Republican 
presidential nomination. In Munsey’s for January, Ex- 
Senator Burton makes a scathing arraignment of Federal 
expenditure on waterway improvements. He cites not 
one but a dozen cases where the Government has expended 
hundreds of thousands or millions of dollars on works 
for improving navigation on interior rivers, but the com- 
merce which it was intended to serve has entirely van- 
ished from the improved waterway. The following quo- 
tation from the article is a typical example: 

On the Big Sandy River, on the boundary between Ken- 
tucky and West Virginia, together with two of its branches, 
five locks and dams have been built at a cost of $1,700.000 
and $260,000 additional for maintenance. The original advo- 
cates of this costly undertaking declared that owing to the 
nature of the country no railroads could be built into the val- 
ley of the Big Sandy and that the project was essential for 
bringing out of the valley enormous deposits of coal. Asa 
matter of fact, in 1913 just 12 tons of coal were carried 
through the Government’s locks, while the statistics of one 
railroad which taps that region showed that it hauled nearly 
2% millions of tons from the valley in 12 months. 

In spite of these facts, it has been strongly urged that the 
Government continue the building of locks and dams farther 
up the river, 16 additional locks being proposed at an esti- 
mated cost of $1,875,000. The army engineers have seen, 
however, the futility of the whole Big Sandy project and have 
recommended that further work be abandoned. ‘ 

Some day in the future our descendants will stand before 


the monumental locks and dams on some of our minor rivers 
and wonder why they were ever built. 


The criticism may be made that Senator Burton dur- 
ing his long term of service as Chairman of the River 
and Harbor Committee of the House of Representatives 
had greater responsibility than any other person in the 
country for the wasteful expenditure of money on these 
foolish internal-navigation schemes. The answer to this 
criticism is that it is the system and not individual men 
that are at fault. So long as the public measures the 
value of its congressmen by the appropriations which they 
can secure to be spent in their home districts for river 
and harbor work and for public buildings, so long will 
the dominant question at Washington be how to find 
ways to spend money, not whether the expenditure of the 
money will yield any real public benefit. 

The engineering profession, however, cannot wholly 
scape blame for this wasteful use of public funds. En- 
vineers were slow to understand the revolutionary change 
economic conditions resulting from the development 
railway transportation. Senator Burton points out 
‘early that the underlying reason for the failure of the 
nland-waterway systems is that the public went on im- 
‘roving channels for river-steamboat traffic after the 
‘iver steamboats had become obsolete. “The reason for 
e recent decadence of waterway traffic is that railway 
irriage is more convenient, more prompt, less danger- 


‘ 
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ous and is rapidly becoming more economical. We should 
face these facts without prejudice and study the transpor- 
tation problem in its true light. We must recognize that 
just as the wagon gave way to the canal boat and later 
to the freight car, so waterway transportation must give 
way unless it can show its value.” 

While Senator Burton condemns the waste of public 
money on the slack-water navigation of inland streams, 
he speaks in high praise of the results of Government ex- 
penditures on seacoast harbors and on certain rivers where 
water transportation has been demonstrated to be an eco- 
nomic success. It is significant indeed that such an ar- 
raignment of past governmental wastefulness should come 
from a candidate for the presidential nomination. It is 
evident that a turning point in the methods of carrying 
on the Federal public works may be near at hand. 
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Foundation Practice and Study 
of Soil Properties 


A striking presentation of our extensive ignorance in 
the matter of foundation loading and the physical quali- 
ties of soils was made last month before the Pan-American 
Scientific Congress by R. A. Cummings, of Pittsburgh. 
Mr. Cummings has the distinction of being chairman of 
the American Society of Civil Engineers’ committee on 
foundation soils, and we must presume that his convine- 
ingly expressed showing of what we do not know about 
foundation soils is the result of his two or three years’ 
work on this committee. 

It is quite important to distinguish the practical from 
the scientific phase of the subject—as to both of which 
Mr. Cummings says we know practically nothing. The 
scientific, or laboratory, side deals with such descriptive 
knowledge of soils as would enable us to take any par- 
ticular soil, recognize its similarity to others, measure its 
physical properties, and so forth. While this would be 
entirely practical in its nature, inasmuch as it would have 
no ultimate scientific purpose—it would not help in de- 
termining atomic weights or in deriving physical 
laws—yet it would be a laboratory subject, not a practi- 
cal field matter. 

The practical side, on the other hand, comprises the 
ability to recognize and measure the load-bearing capacity 
of a soil. Contrary to what may be thought, this ability 
does not exist today. The common idea is that any engi- 
neer by making a load test of a given soil can determine 
with fair approximation how much load he may put upon 
it; but this idea is far too optimistic. No two men agree 
on how to make a soil-loading test, and none agree on 
the proper interpretation of the figures and curves ob- 
tained in such tests. Very few engineers have ever 
bothered their heads about the question whether a yield 
point or similar loading limit exists for soils, where it 
is located and how its location may be determined. 

That under these conditions so much successful founda- 
tion work has been done since the world began is almost 
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wonderful, It testifies to the remarkably good practical 
judgment that has been exercised by builders in all times 
and in all parts of the world. With respect to modern 
tructures considered by themselves, it is fair to say that 
in foundation work the empirical judgment of engineers 
and builders has accomplished as much as in other fields 
of construction has been accomplished by the most care- 
ful scientific study and analysis, 

Part of the successful foundation work that is done in- 
undoubtedly The 
safety are probably extravagant in many instances, 
waste, whether 


volves very waste, factors of 
But 
much or little, and the 
reason for satisfactory or unsatisfactory foundation work, 


cannot be appreciated until a vood knowledge of founda 


yreat 


the amount of 


tion soils has been obtained, ‘The work of the committee 
mentioned may bring about tnportant progress in’ this 
direction, 


The Septic Tank as a Cure-All 
Rarely has an engineering device or method had such 


Advertised in 
the British engineering papers as producing no sludge, 


country-wide adoption as the septic tank, 


requiring ne chemicals and giving off no odors, this new- 
old method of sewage treatment was adopted in America, 
and soon the whole country was dotted with septic tanks. 
By a most unfortunate mischance a popular notion got 
abroad that the septic tank was itself a complete means of 
treatment ; that installed it 
thought. ‘Prue, where engi- 


sewae and worse vet, once 


necded no further care or 
hers versed ih sewave disposal were called inh, the septic 
tank was given its proper place as a mere clarification 
itself to meet local needs 
the main 


at the same time reducing the volume of tank 


process, sometimes sufficient by 


and sometimes only preparing sewage for its 
treatment 
sludge for final disposal, as 
tling But wr 


treatment, and the generality of city officials and of physi- 


compared with ordinary set- 


tanks. some engineers not versed in sewage 


cians suddenly interested but wholly uninformed in muni- 


cipal sanitation, have persistently regarded the septic 
tank as a do-it-all and cure-all, 
\n apparent the which 


seems to have the indorsement of a firm of well-known con- 


instance of cure-all notion, 
sulting engineers, appears in a recent report on improv- 
ing the water-works of a city the 
Gulf of Mexico and the Arctic Circle. This report recom- 
mends “that legal steps be taken to compel the use of 


somewhere between 


a modern septic-tank installation for sewage from” an in- 
stitution located on a creek that discharges near the water- 
works intake. 

Of course in the loose language so commonly used by 
laymen and doctors, a “modern septic-tank installation” 
may mean almost anything appended to a septic tank. 
Stretched to include septic tanks as a preliminary process, 
sand filters as the main reliance, and disinfection as a ftin- 
ishing process, and assuming a higher grade of operation 
for the recommended “installation” than the investigators 
Yound was true of the operation of the water-works under 
fnvestigation, the proposed “installation” would 
euch it would not entirely remove the danger to the 
wilter supply. But the use of such vague language, in a re- 


lessen 


port liddressed to liavmen city officials, is likely to mislead. 
Even if those who made the report had a clear idea of what 
sort of “modern septic-tank installation” might serve the 
city officials would not, and therefore 


purpose, the lay 
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might be at the merey of any fake septic-tank promot 
who might gain their ears-——and there are such promot 
and they do gain the ears of lay city officials, 
Hundreds of ill-advised septic tanks scattered over {| 
country testify to nose and eye the waste and harm th, 
come from a widespread misconception of what the sept 
tank is and does, how it should be designed, how bu 
and how operated. Thanks to commercialism, the evil 
Septic tanks are being put in without ¢! 
slightest knowledge of whether they will do the requir 
work, 


spreading, 


Commercialism: is not alone responsible for 


spreading evil, Popular and medical writers on heal) 


und sanitation have done their best-—or worst—to sprea 


the notion that a septic tank is a complete system of sey 
ave treatment. 


The facets are that not the farmer, the institutio 


manager, the village councilman, no, not even the pop 


larly elected department head under the commission-goy 
ernment plan can wisely and safely decide just) wha 
method of sewage treatment is best suited to meet h 

particular needs, any more than can every man be his own 
doctor or lawyer, Safety and economy demand the em- 
ployment of an engineer to decide on the best method fo 
a given case and then to design whatever works are called 
lor and to give instructions as to their operation. 

There can be no doubt as to the practicability of thi 
course for the city, the Village, the institution or count: 
hotel, 
feasibility of employing an engineer to design farmhous 
sewage-disposal plants, but it is often perfectly feasibl 


Plausible arguments can be advanced against the 


to do this and would generally pas well in the long run, 
If in some cases it is not feasible, then the farmer or othe: 
smal! householder will do best if he adopts the simple I 
indeed he at 
tempts to have a water closet instead of an earth closet o1 
pail, 


possible method of sewage treatment-—if 


Mor some farms and farmers, a septic tank, suppl 

mented if need be by further treatment, may be the prope: 
thing. Others may do better to rely upon the old- 
fashioned cesspool, with tight or loose walls according 
commonsense—tli 
The general idea is 
in line with advice given by Theodore Horton, chief engi 
neer of the State Department of Health of New York 
in one of a series of articles on farm-sewage disposal re 
cently published in //ealth News, the monthly bulletin o| 
the department. 

Finally, the septic tank, as many but not all the read- 
ers of Kngineering News well know, is no cure-all or do 
it-all. It removes a large part of the settleable solids 
from sewage, and by retaining them in the bottom of th 
tank their volume. ‘The two-story settling 01 
septic tank, devised by ‘Travis, improved by Imhotf and 
now generally used in place of the original one-stor) 
tank, produces a sludge more easily handled and less like!) 
to give off offensive odors than does the old form of tank 
This form of septic tank some writers and promoters do 
not appear to have heard of as yet. It is not suited to all 
conditions, it gives rise to trouble in some cases anc 
like the original septic tank, produces an effluent teeming 
with bacteria and liable to offensive putrefaction. ‘Thes: 
two qualities do not condemn the process to those who 
know what it is expected to accomplish. They strike wit! 
surprise those who have been fed on the current misin 
formation and fragmentary information current ever sin 
the septic tank gained a footing in this country. 


to local conditions. This is sound 


foundation of all good engineering, 


reduces 
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Seven Years’ Growth in Railway 
Traffic and Facilities 


Sir—In your issue of Jan. 6, in discussing the railway 
eight blockade at Atlantic seaports you refer to the last 
reat railway freight blockade in 1907 and to the enor- 
ous extension of railway facilities which has taken place 
ince that time. It may be of interest to your readers to 
have some figures on the growth of railway traffic and the 
vrowth of facilities for handling that traffic that have 
taken place in the last seven years. The figures given 
herewith are taken from a paper by Ivy L. Lee, read at 
the recent meeting of the American Association for the 
Advancement of Science, and were compiled by the Bur- 
eau of Railway Economics, 

As most of your readers will recall, the railway traffic 
of 1907 far exceeded all previous records and so over- 
whelmed the facilities for handling the traffic as to pro- 
duce the unprecedented car shortage and freight blockade 
referred to in your editorial. In the seven years follow- 
ing 1907, however, the increase in railway traffic has been 
« great that in the year ending June 30, 1914, a period 
when general business activity was at a low ebb, railroads 
of the United States carried 51,708,500,000 more ton- 
miles of freight than in 1907 and 7,540,000,000 more pas- 
senger-miles. ‘To get a concrete idea of what these fig- 
ures mean, it may be said that they are equivalent to 
about the total traffic of the Pennsylvania and the Santa 
Ke railway systems combined, 

In order to handle this increased business, the railway 
companies of the United States have invested about $4,- 
500,000,000 in improvements and extensions. The re- 
ported large expenditures of the New Haven system in 
further increasing its facilities indicate that still more 
needs to be done to enable the railways to handle the 
steady growth in traffic. B.C. W. 

New York, Jan. 10, 1916, 


So 


Steel “Fatigue” at Low Stress 
Due to Flaws 

Sir—I was particularly interested by your article and 
editorial in the issue of Dec, 30, dealing with the Division 
St. bridge failure in Spokane, Wash., as I made an in- 
vestigation and report upon this accident for Spokane 
County. My report embodies the substance of my testi- 
tony before the coroner’s jury. [Extracts are given 
rewith—Editor.| | This report avoided detailed tech- 
al discussion, being intended to clear up certain points 
responsibility, and it is planned to follow it with a 
‘cr full report after the collection of additional data. 

| wish you to note that my report disagrees with that 
the Board of Engineers employed by the Washington 
ter Power Co., who assigned the failure to erystalliza- 

| or granulation in service. I mentioned fatigue un- 
what I believe to be its true definition—the spread- 

of microscopic flaws and cracks. The effect of fa- 


tigue in good material is known only under stresses ap- 
proa hing the elastic limit, but in poor material, possess 
ing larger flaws which in effect reduce the sectional area, 
that the used under the same 
definition for phenomena leading to failure at stresses 
well below the veneral elastic limit of the material. 


| consider word can be 


In my report fatigue was simply made an incidental 
suggestion, The statement that “the stress in the lower- 
chord end panels at the time of failure was as great as 
they ever had carried,” although still within allowable 
limits so far as they may be calculated, was the real basis 
for conclusions. 

While in Spokane T heard first-hand the stories of dam- 
age to the bridge in the year 1894. Although there was 
a difference of testimony, the most competent observers 
said that the damage was at an entirely different panel, 
and I dismissed this theory. Since that time a letter 
from the man who repaired the 1894 damage confirms 
the testimony that the injured eye-bars were near the 
middle of the span. 

The expansion shoe of the Spokane bridge was of un- 
usual type, the end pin suspended by short links about 
2 ft. long from the shoe pin. Tll-designed in the first 
place, it is probable that due to rust, dirt and pin fric- 
tion it came far from its purpose in giving free expansion 
and contraction. The possibility of temperature stresses 
having contributed to the failure of the bars adjacent to 
this shoe is mentioned in my report. Upon later re- 
flection IT am inclined to give increased weight to this 
point, although the amount of such temperature stresses 
can only be surmised, 

T wish to make it clear that all reports upon the Spo- 
kane failure are based upon examination of the wreck- 
age while about two-thirds submerged. It is very possi- 
ble that new data obtained when the steel is pulled out 
of the river may necessitate entirely different conclusions, 

Joun W, CUNNINGHAM. 


Portland, Ore., Jan. 6, 1916. 





EXTRACTS FROM ENGINEER'S REPORT TO CORONER 


The positions of the different members of the fallen bridge 
lead me to believe that the first failure was in one of the east 
lower-chord sections, Since the eye-bars in the north end 
panel of the chord were found broken, and since the north- 
east end post and shoe were thrown decidedly northward and 
away from the- bridge, while other shoes were pulled inward 
off the pins, it is most probable that the first failure occurred 
in this panel 

The total dead-load with wood-block floor, live-load of two 
30-ton cars passing, with an addition for bending of the eye- 
bars from their own weight, gives a stress below 16,000 Ib. 
per sq.in., which is a safe stress for good material. 

While the bridge originally and also probably at the time 
of failure did have faults of design, it appears that the failure 
occurred in members which in themselves cannot be criticized 
on this account—-eye-bar tension members. 

An examination of the fractured eye-bars in the office of 
the City Engineer indicates a poor grade of steel. I anticipate 
that chemical and physical tests, such as should be made upon 
samples cut from these bars, will show a weak and probably 
a hard and brittle steel. These bars were undoubtedly in- 
ferior at the time they were placed in the bridge, The use 
of inferior steel could have been guarded against by proper 
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engineering supervision, inspection and tests at that time. 
Subsequent to the erection of the bridge no reasonable inspec- 
tion could have disclosed their character. 

I understand that crystallization has been blamed for the 
failure. It is my opinion, based upon some of the best 
authorities, that there is no change in the crystalline form of 
steel after it has cooled. There is, however, a progressive 
weakening of metal under repeated stresses, which is known 
as fatigue, caused by a gradual spreading of microscopic flaws 
and cracks when the metal is stressed close to the elastic 
limit. Fatigue occurs with the best grades of steel, but its 
effects would be most evident with a poor quality. 

I have endeavored to determine why the failure occurred 
at this particular time. It appears to me that there was a 
combination of circumstances which is sufficient to explain it. 
The fatigue effect, as explained, was perhaps one cause. Sim- 
ilar cases are known of steel railroad rails, springs and auto- 
mobile axles, which fail under loads less than the greatest 
they ever carried. However, I believe the stress in the lower- 
chord end panels at the time of the accident was as great as 
they ever had carried. The maximum stress in one member 
of any bridge is not necessarily caused by the greatest total 
load on the span; it may be caused by a particular position 
of the load. It is very possible that the failure occurred at 
the first time two cars had passed at the position giving 
maximum stress since the creosoted block pavement had been 
put on. 

A third contributing circumstance is the low temperature 
at the time of the failure. Weather Bureau records show it 
to have been 16° F., the lowest this season. The end shoe of 
the span was of faulty design, not allowing free expansion 
and contraction. Under the low temperature of Dec. 18, it 
is probable that the shoe did not allow free contraction, 
resulting in an indefinite additional stress. While not in 
itself enough to cause failure, it may have been the last 
straw in this case. 

Summary—TI find that the most probable cause of the fail- 
ure of the Division St. bridge was the breaking of the lower- 
chord eye-bars, due to poor material. This material was 
inferior at the time the bridge was built, and its use would 
have been improbable under proper engineering inspection. 
After erection, no reasonable inspection could have shown the 
cause of the failure. The recent addition of wood-block floor 
did not violate good engineering practice, and would not in 
itself have caused failure. JOHN W. CUNNINGHAM, 

For Baar & Cunningham. 
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Progress on the Canal Tunnel 
at Marseilles, France 


Sir—In your issue of Aug. 26, 1915, following some 
extracts from a description of the largest tunnel in the 
world, by E. L. Corthell, vou say: 


It is perhaps needless to say that work upon the tunnel, 
as on practically all other constructive engineering works in 
the belligerent countries of Europe, is now suspended. It is 
doubtful whether it will ever be resumed. The vast burden 
of debt due to the war will prevent European nations from 
embarking on the construction of any public works not abso- 
lutely necessary for a long time to come. 


Unless all my sources of information are at fault, your 
positive and unqualified statement is directly contrary 
to the facts. 

Prussia laid out a great program of waterway im- 
provements in 1905. The new waterway from Berlin 
to Stettin was opened in May, 1914, and the enlarge- 
ment of the Kiel Canal, with locks larger than those at 
Panama, was completed only two or three weeks before 
the outbreak of the war. 

What Germany thinks of the improvement of water- 
ways is shown by the fact that even while fighting for 
the life of the empire in the greatest war in all history, 
she has not only maintained and operated the waterways 
already completed, but has kept steadily at work building 
more. The great new waterway from the Oder to the 
Vistula was sufficiently completed to allow the passage 
of boats in April, 1915; and until ice put an end 
to navigation, it was continually in use for moving sup- 
plies and munitions toward the eastern battle-front. 
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Berlin, which had already spent $8,000,000 on a | 
bor in the eastern part of the city, has, since the \ 
began, taken up and prosecuted work on a harbor 
the western part of the city, the estimated cost of wh 
is $9,350,000. It is worthy of note that Berlin is ; 
on a large navigable river and is therefore investing o 
$17,000,000 in harbor facilities mainly to accommoda 
traffic on canals. 

A wireless dispatch from Berlin to Sayville, N. \ 
on Dec. 14, announced the completion of the Mind 
Hanover waterway, which is the last link in the gr 
Rhine-Hanover canal, which has been under construct: 
for several years at a cost of more than $60,000,000. 

I addressed a letter to Alphonse Gaulin, consul-genera 
of the United States at Marseilles, France, asking hin 
whether work upon the tunnel had been suspended. |), 
his reply, he says: “I have the honor to inform you that 
the work on the tunnel referred to is progressing almost 
normally.” 

In your issue of Aug. 26, 1915, you say further: 

The proposition, however, to build this enormous ani 
enormously costly tunnel, merely to save the dwindling tratii 
of river barges a few miles of navigation in the open Medite: 
ranean, would appear to be a scheme absolutely quixotic from 
the economic point of view. Probably the tunnel will take its 
place with other abandoned engineering dreams. 

The figures given in the “Annuaire Statistique” show 
that the kilometric tonnage on the section of the River 
Rhone from Lyon to Arles was 57,843,477 in 1904 and 
67,816,523 in 1912; and on the canal from Arles to the 
Mediterranean it was 7,888,521 in 1904 and 11,532,351 
in 1912. How long will it take at that rate of “dwind- 
ling” for the traffic to disappear entirely ? 

S. A. THompson, 
Secretary, National Rivers and Harbors Congress. 
Washington, D. C., Jan. 7, 1916. 


NOTES AND QUERIES 
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The Violet Falls Surge Tank of the Northern New York 
Utilities Co., described in “Engineering News,” Apr. 8, 1915, p. 
686, and claimed by R. D. Johnson, of New York City, to be 
an infringement of his surge-tank patents (see “Engineering 
News,” May 20, 1915, p. 996) has been acknowledged by the 
company as an infringement, and 5% of the construction cost 
has been paid as royalty. 


The Water Consumption of Tacoma, Wash., which was 
given in a Bureau of the Census press bulletin as 430 gal. per 
capita (see “Engineering News,” Dec. 30, 1915, p. 1273) is 
only about half that figure, according to P. S. Savidge, sup- 
erintendent of water-works at that city. The error arose 
from a use by the Bureau of the Census of the total amount of 
water conveyed to the city, of which “a considerable portion 
is wasted in the winter and some part in summer by overflow 
from the low-service reservoir.” 


Plate Girders 140 In. Deep—lIn connection with the long 
plate girders of the Nickel Plate at Chicago, described on 
page 1105, issue of Dec. 9, 1915, it is noted that the Chicago, 
Milwaukee & St. Paul Ry. in 1913 built a bridge to carry 
Earl St. over its tracks at Pelham St., St. Paul, Minn., with 
girders 115 ft. long. These girders are 11 ft. 8 in. deep over- 
all and weigh 58 tons each. While not the largest girders 
in existence, they are probably near the record for depth. 


The American Road Builders’ Association—In discussing 
the rivalry between the two national associations in the 
highway-engineering field, in the issue of Dec. 30, the Amer 
ican Highway Association was referred to as the oider organ- 
ization. A correspondent writes stating that the other bod) 
the American Road Builders’ Association, is the older of the 
two, having been organized in 1902 under the name of tlic 
American Road Makers’ Association. It was reorganized in 
1910 under its present name and incorporated under the laws 
of New York. The American Highway Association was 
formed in November, 1910. 
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Ductile Steel for Safety 


The slow but steady tendency in recent years toward 

-ifying higher-strength and harder steel for structural 

rk is not a movement in the direction of safety. Higher 
‘rength is likely to mean metal that is more brittle or 

orter” than the standard high-bend-test bridge steel. 
le duetility—we may think of it as the plasticity—of 
‘eel is a prime protection against many unknown and 
unknowable contingencies. Those secondary-stress ac- 

ms in a structure which escape computation, and most 
of which are incapable of computation, are negligible 
only by virtue of the steel’s plastic quality. With hard 
metal they lead to danger. 

Brittle steel has produced failures. The Spokane bridge 
collapse, say the local engineers, was due to brittle steel. 
While much should yet be learned about this accident— 
much must yet be learned—the investigators could find 
nothing in the conditions of bridge and load capable of 
causing trouble with ductile steel. In prior cases brittle 
-teel has been involved in structural collapses, as for in- 
stance in the fall of a large theater frame—then known 
as the Orpheum—in New York a few years ago. Every 
experience in bridge and other steel construction has 
told the engineer that ductile steel is safe metal and 
brittle steel is unsafe metal. Plates that break in the 
shears and I-beams that shatter to pieces when thrown 
from a wagon are not good structural material. 

Good ductility will give a good bend-test. Higher- 
strength steel means progress if the gain in strength is 
not accompanied by decrease of bend-test qualities. But 
high steel with low ductility, and bend-test requirements 
lowered to suit the convenience of the case, lower the 
safety margin and thus spell retrogression 
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Contrasts of the New and Old 
New York Canals 


Scattered over the country are many readers of Engi- 
neering News who, as boys, watched the locking of small 
barges up and down the Erie and Champlain Canals in 
New York State. They can best appreciate the great 
advance in the art of canal navigation which will be 
demonstrated when the New York State Barge Canal 
is opened for traffic. All of these veterans will read with 
interest the description of the extensive installations of 
inachinery required for working the new state canal, given 
elsewhere in this issue by the engineer who was in charge 
of the final development of the equipment. 

These boys remember well the snap of the whip and 
the swish of the tow line as the patient mules toiled up 
to the lock flight. Not forgotten are the growls of the 
hoatmen and the gossip of lock tenders as the little barges 
were coaxed into the locks, the long-handled gates shut 
and the leaf-valves lifted. If all the boys to whom this 
sight was a source of entertainment could slip back home 
a few years hence, what a contrast they would find! 

A string of motor barges quietly slips up to the locks. 
A man at a little box on the lock wall turns one of 
several little handles before him, and with a faint rum- 
vle the lower-gate leaves swing open for the first boat 
‘o enter. A line from the first barge is slipped around 

iron capstan head which begins to revolve and haul 
e barge into the lock. As the boat nears the upper 
ates, it is checked by a line to another capstan. Another 
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turn of one of the operator’s handles and the lower gates 
close behind the boat: a third turn and the boat slowly 
rises to the upper level. Still another movement at the 
controller and the upper gates open before the barge. 
During all this, if it be dusk, instead of the shouts of 
the lock tenders, light signals flash. A red light on the 
lock wall changes to green as a gate opens, and goes back 
to red as it closes again. As the lock valve opens, a blue 
light gives way to a string of white signals. 

Letting natural curiosity chase away a sigh of regret 
for the “good old days,” the wanderer looks the lock out- 
fit over. He sees electric motors geared to the gate-leaf 
spars, motors lifting the lock-sluice gates, motors driving 
the capstans—and all fed from a little hydro-electric 
station in which the water of the canal is put to work. 
Truly typical of the contrast between the present and 
pioneer times are the new and the old locks on the New 


York Canal. 


Not an Unmixed Blessing 


Public speaking unquestionably helps to make a public 
man. Active and pertinent discussion always adds inter- 
est to engineering-society meetings: but there may be some 
doubt as to the wisdom of urging discussion to the extent 
recommended in the following extract from a recent edi- 
torial in an engineering society’s journal: 

In order to make himself better known and also to over- 
come his dread of getting up before a group of men and pre- 
senting his views, an engineer of this city some years ago de- 
liberately forced himself to discuss almost every paper or 
lecture that was given before a certain engineering society 
This man is now one of the most fluent and easy extempor- 
aneous speakers among our successful consulting engineers. 

While one cannot refrain from congratulating the engi- 
neer on his success, there is a lingering sympathy for 
his former associates in the engineering society. 


Keeping the Engineer’s Diary 


Keeping a daily record of construction progress is a 
familiar and integral part of the resident engineer’s 
duties. The method of doing this is by no means stand- 
ardized, but the general scheme is to write up a report 
at the end of each day. J. C. L. Fish, in another part 
of this issue, believes he has a better way. His diary 
is divided into two elements—notes made in the field, 
and those which can just as well be written up in the 
office. A distinctive feature of the office diary is that 
it is not the work of one man, but of the entire party. 
Each man writes in the book the important items in 
his day’s experience. 

Entries are made in the field diary on the spot in- 
stead of trusting to the memory of a fatigued man. Such 
entries naturally will be more numerous and detailed, 
and more reliable and useful. Making entries on the 
spot has another valuable tendency—it should make the 
engineer’s inspection more thorough. 

One fault of the usual diary is that all the elements 
of a job are jumbled together. Under the proposed sys- 
tem the several items of construction are kept on sep- 
arate sheets, so that when these sheets are brought to- 
gether chronologically they form a complete history of 
the particular bridge, culvert, tunnel or contract section. 
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Lining a Shield-Driven Tunnel 
with Wood and Concrete 


Tunnels driven with steel shields forced forward by 
hydraulic jacks and lined with cast iron are necessarily 
very costly on account of the great weight of cast iron 
required, 


It is not possible to reduce the weight of the 
cast-iron lining by any material reduction in its thickness 
or in the depth of the stiffening ribs, for at best the cast- 
iron lining is lacking in stiffness to resist forces which may 


tend to deform the tunnel ring, and the lining as soon 
as placed has to withstand the enormous thrust of the 
hydraulic jacks that drive the shield forward. 

Many schemes have been suggested and some have 


heen tried 


for lining shield-driven tunnels with con- 
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CROSS-SECTION OF DORCHESTER TUNNEL UNDER 
POINT CHANNEL, BOSTON SUBWAY SYSTEM 


FORT 


crete. A necessary feature of any such scheme is pro- 
vision for taking the thrust of the jacks, and at the same 
time of building a continuous lining under the tail of the 
shield, so that entry of mud and water at this point may 
be prevented, 

In the extension to South Boston of the Boston Rapid 
‘Transit subway system, known as the Dorchester subway, 
now under construction, a tunnel is being driven from a 
connection with the present subway system at South Sta- 
tion longitudinally under Fort Point Channel. A continu- 
ous wooden lagging instead of cast iron has been adopted 
for lining this tunnel. Inside this wooden lining a con- 
crete lining is placed. 

The tunnel is being built by the Boston ‘Transit Com- 
mission, of which E, eo. D. 
Emerson is the Division Engineer in charge of this work. 
‘The contractors for the tunnel are P. MeGovern & Co. 

The ground through which the tunnel is now being 
driven is a rather stiff clay, with approximately 15 ft. of 
cover between the tunnel roof and the river bottom, 
pressed air of about 15 Ib. pressure is used. 


S. Davis is Chief Engineer. 


Com- 
The wooden 
lagging blocks are of vellow pine and are sawed to uni- 
form dimensions of 4 ft. 8 in. long, 9 in. in depth radially 


and 934 in. thickness. The blocks are furnished sawed to 
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dimensions, ready for placing, by the firm of Geo. 
Questen & Co., which installed special machinery for . 
ing the blocks to the proper curve and beveling the o 
to the proper angle to make a tight joint with the adja 
blocks as the tunnel ring is built up. 

The sixteen segments and key-piece which make 
each ring are so laid as to break joints with the blocks 
the ring preceding. In order to secure the successive rj, 
to each other, each block is bored near each end with th 
holes in which are inserted pins cut from Y%-in, round st 
with the ends swedged to a dull point. These pins 
inserted in the holes before the block is placed and 
long enough so that when the jack-pressure is brought | 
bear on the block the sharpened ends of the pins a 
driven into the segments of the previous ring. 

‘These wooden blocks are much lighter to handle tha 
the cast-iron segments commonly used in shield tunn 
ing, so that the usual segment-placing jack is unecessa: 
and they make a lining more nearly water-tight. There | 
of course no question as to their permanence in the satu 
rated ground where they are placed. 

To give additional security against possible leakage, 
the wooden lining after laying is covered with waterproo! 
ing made up of several layers of felt saturated with hot 
asphalt. On this as a backing, a 2-ft. conerete lining is 
placed, The concreting is done in rings of about 15 ft. 
width in Blaw collapsible steel forms. The concrete is 
mixed at the tunnel shaft and is brought in through th 
air lock in small cars hauled by electric locomotives. 

When the work was visited by one of the editors of Hn- 
gineering News, no seepage whatever into the tunnel was 
discernible. It is stated that the tunnel lining above 
described effects a saving of about 20% as compared with 
the ordinary cast-iron lining. 


Carrying Chay on A Bett Conveyor 


In ordinary shield tunneling work, the muck excavated 
by the workmen inside the shield is thrown to the floor 
of the tunnel just back of the shield and then shoveled 
into cars for hauling away. With the construction above 
described it was desired to dispense with the gang of 
muckers in the rear of the shield, as the point where 
they would be working was just the point where the gang 
applying the waterproofing to the wooden lining needed to 
work, It will be obvious also that the waterproofing can 
be better applied to the wooden lining before it is covered 
with wet clay. The contractor also desired to maintain 
his rate of progress and enable the mucking always to 
keep pace with the excavators in the shield. 

‘To accomplish these ends, the contractor has installed 
a special slow-speed belt conveyor in the tunnel, ‘This 
conveyor receives the clay excavated by the muckers in 
the shield and transports it about 70 ft. to the rear 
where it is discharged into the dump cars, which afte: 
loading are hauled through the air lock, hoisted up the 
tunnel shaft and then pushed by a dummy engine onto an 
elevated pier alongside the Fort Point Channel, wher 
they are dumped into scows. Predictions were freely made 
that a belt conveyor would not work in transporting we! 
clay, on account of the sticky character of the cla) 
A very slight sprinkling of water on the belt, howev 
is found to prevent the clay from sticking to it. 

The apparatus used is very simple in character, 
befits the place where it has to work. The shield ]: 
three working platforms, and the excavators on each © 
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platforms throw the material into a hopper the 
th of which is about on a level with their feet. From 
ottom of each hopper the clay drops onto the belt, 
iouth of the hopper being close enough to the belt 
at a large load cannot be applied to the belt at one 


le 





t. 
ve muck cars are handled by an electric locomotive, 
ae h spots the cars under the discharging switch from 


onveyor as required, 





\hile other considerations, as stated above, were the 
rolling ones in bringing about the installation of the 
a + convevor, the amount of labor it saves, with the in- 
: eased speed of excavation, makes it a profitable tool for 
e the contractor. 


Grenville M. Dodge 


Maj.-Gen. Grenville Mellen Dodge, famous as the Chief 
Engineer who had charge of the construction of the 
Union Pacific R.R., the first transcontinental railway, 
died on Jan. 3 at his home in Council Bluffs, Iowa, in 
his eighty-fifth year, 

He was born Apr. 12, 1831, at Danvers, Mass. He 
was a country boy and his early schooling was intermit- 
tent. However, he prepared for Norwich University, a 
famous Vermont military school, where he was graduated 
in 1850. He then entered Captain Partridge’s private 
school of civil engineering, from which he was graduated 
in 1851. 

The Middle West at that time offered many opportuni- 
ties to young engineers, and it was not long before he 
had joined two of his classmates at Peru, Ill., where all 
three were employed by George W. Gilson in general land 
surveying. After a few months he had an opportunity to 
join the engineer corps of the Illinois Central R.R. as 
an axman., Six months later he was employed as a rod- 
man by Peter A. Dey, then Division Engineer of the 
Rock Island R.R. (See Engineering News, Aug. 31, 
1911, for biography of Mr. Dey.) 

In the spring of 1855 Mr. Dey was appointed Chief 
Kngineer of the Mississippi & Missouri R.R., and Mr. 
Dodge became assistant engineer in charge of the location 
surveys from Davenport to Iowa City. The following 
year the surveys were extended to Council Bluffs, which 
was to be the terminus of the Mississippi & Missouri R.R. 
Here he settled with his family in 1854. 

For several years and until the outbreak of the Civil 
War he was engaged in the mercantile business and in 
freighting on the plains. He sent the first wagon train 
through to Denver and opened there on Cherry Creek one 
of the settlement’s first trading depots. In the meantime 
he continued his interest in railway promotion and was 
at various times engaged in reconnoissances and surveys 
west of the Missouri River. 

At the outbreak of the Civil War he volunteered his serv- 
ices to the Government and became one of its most prom- 
nent and useful engineer officers. In 1862 he was placed 
1 command of the central division of the Mississippi and 

ad an active part in the campaign which won the Missis- 

ppt Valley. Subsequently he took part in Sherman’s 

impaign against Atlanta, after which he was assigned 
the command of the Department and Army of Mis- 
uri. He was here, in 1865, offered the position of Chief 
vineer of the Union Pacific R.R., from which his for- 

r chief, Mr. Dey, had resigned; but because of Indian 
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disturbances on the Western plains General Grant was 
unwilling to spare him from the army. However, on 
May 1, 1866, he obtained leave of absence and went to 
Omaha to take up his new work. 

Ground for the first transcontinental railway had been 
broken at Omaha on Dee. 1, 1863, and in 1864 a few 
miles of roadbed were graded. When General Dodge took 
charge, track had been laid for 40 mi. west of the Mis 
souri River. The rate of construction work was rapidly 
increased, and on May 10, 1869, the last rail was laid 
at Promontory Point, Utah, completing the connection 
with the Central Pacific R.R. Many interesting inci- 
dents in connection with this great work as well as many 
Civil War reminiscences may be found told in General 
Dodge’s own words in Engineering News, Oct. 28, 1909. 

During the last years of the building of the Union 
Pacific R.R. General Dodge engaged in surveys for othe1 
Western railways, including the Oregon Short Line from 
Salt Lake City te Portland, Ore., the Chicago & North- 
western R.R. and connecting lines for the Union Pacific. 
He resigned as Chief Engineer of the Union Pacifie in 
1870 and became Chief Engineer of the California & 
Texas Construction Co., which was then engaged in build- 
ing a railway from Shreveport, La., to San Diego, Calif., 
a large part of which is now in the Southern Pacific sys- 
tem. - He also had charge of building the Texas Pacific. 

In 1880 General Dodge organized and became president 
of the American Railway Improvement Co. and had 
charge of the building of the New Orleans & Pacific 


G-Ctex 


R.R., the Missouri, Kansas & Texas R.R., and the Inter- 
national Ry. of Texas. He was also president of the Col- 
orado Railroad Construction Co., organized to build the 
Fort Worth & Denver City Ry., and of the Oriental Con- 
struction Co, for the construction of railways in Mexico. 
In 1882 he was made vice-president of the Mexican & 
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Southern R.R., of which Gen. U. S. Grant was president. 
He succeeded General Grant as president of that road 
in 1885 and supervised the survey of the line from the 
City of Mexico through the State of Oaxaca to the 
Pacific Ocean. Subsequently he had charge of surveys 
for the Cheyenne & Northern R.R. and of the building of 
the Des Moines Northern R.R. He was president of the 
Panhandle Construction Co. and of the Colorado & Texas 
Railway Construction Co. 

Besides the prominent part he took in the promotion 
and organization of many Western railways, General 
Dodge was a leading figure in politics. He took an ac- 
tive part in all the presidential elections from 1861 to 
1908 and was a delegate from Iowa to the Republican 
National Conventions of 1868, 1872 and 1876. From 
1867 to 1869 he was a member of Congress from Towa. 
He declined a renomination in order to devote all his 
energies to the construction of the Union Pacific. 

He was married, May 29, 1854, at Salem, Mass., to 
Miss Annie Brown,. of Peru, Ill., who with three daugh- 
ters survives him. 
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Concrete Stadium a Part ofa 
High School Building 


The Central High School building now under construc- 
tion in Washington, D. C., occupies about four city blocks, 
extending from 11th St. to 13th St. and from Florida Ave. 
to Clifton St. The building proper is of the most modern 
type of school construction, with the many adjuncts and 
appliances that only recently have been added to the school 
plant. These include gymnasiums for both girls and boys, 
swimming pools, a large auditorium theater, kitchens and 
dining rooms, and (although the building is to be devoted 
entirely to the academic courses and there is also in the 
city a technical high school) a number of rooms for shop 
and manual-training work. The structure is a reinforced- 
concrete frame with some steel framing at locations where 
the concrete would require too heavy a section, mainly 
over the auditorium, and has a brick and stone trim front. 


FIG, 2. LOOKING OVER THE PLAYING 
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In connection with the building there is a unique fea- 
ture in the way of a large reinforced-concrete stadiun 
immediately adjoining the building and inclosing a pla) 
ing field which embraces space for football and baseba| 
fields and for a drill ground for the cadets, as well as 
quarter-mile outdoor running track. This stadium wi! 
have seats for 6,000 persons. The building site is on a 
rather steep hill, with the building at the upper half of 
the lot. Consequently the stadium could be built at th, 
lower half and se arranged that the upper platform ani 
promenade of the stadium would be at the same level as 
the second-story floor of the building; this promenade 
in fact forms a balcony at this floor of the building. Fig. 
1 is a plan of the stadium. As will be noted there, it 
covers a plot of ground 686 ft. long, 329 ft. wide at one 
end and 242 ft. wide at the other, and the stadium struc- 
ture incloses about three sides of this area. The fourth 
side, which is on Florida Ave., is about 10 ft. higher 
than the sidewalk at that street, and the ground is held by 
« concrete retaining wall that also forms a parapet on thie 
lower side of the playing field. Fig. 2 is a view looking 
over the field toward the stadium and the building dur- 
ing its construction. 

As will be noted in Fig. 3, the general design of the sta- 
dium comprises reinforced-concrete columns carrying gird- 
ers which are inclined for the step portion and which are 
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ontal in the promenade portion of the structure. 

se columns in turn are spanned by reinforced-concrete 

s, in the risers of which are embedded staples into 

ch chairs can be fitted. In the corridors, intermediate 

ns with risers of 8 in. and treads of 91% in. are in- 
ted. 

\long the building front, the horizontal promenade part 

the stadium forms a roof to a corridor opening into 

the basement of the building, which is used as an indoor 

running track. On this account the promenade is pro- 

vided with glass panels, and the risers in the upper part 

‘ the stadium are similarly opened, in order to light the 
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DETAILS OF 


track. The main columns at this location are founded on 
the retaining wall that holds back the earth of the running 
track, as shown in the section in Fig. 3. Here also the 
inclined beams overhang the lower column, as shown in 
lig. 3, in order to provide a roofed pit where the con- 
testants at games may sit. In the remainder of the sta- 
dium, however, the lower column is immediately under the 
lower railing of the stadium. 

The structure is entered by two inclines at the lower cor- 
ners of the lot and by one or two staircases leading down 
to the ground behind the stadium. There are no stair- 
cases through the stadium proper, as is common in similar 
structures. 

Expansion is provided, according to the detail shown 
in Fig. 3, between the columns and where the promenade 
floor joins the building and along the steel balcony wall. 
That detail at the field balcony wall is particularly novel, 

nvolving as it does the double-turned copper plate shown. 

The concrete work of both building and stadium was 
carried out practically entirely from one plant on 13th 
~t. This plant was so located that wagons with material 
‘ould drive in from the street and dump the material into 

oppers above the mixer. The mixed concrete was de- 
ered to hoppers elevated to the tower shown at the left 
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of the view, Fig. 2, whence it was spouted to all parts of 
the work with the exception of some of the stadium at 
the 11th St. corner, which was too far away to be reached 
by the spouts. The spouts were carried on cableways eus- 
pended from another tower that was moved from place to 
place on the work as required. 
170 ft. high. 
was deposited. 
Somewhat novel provisions were included in the cou- 
crete specifications. Instead of specifying a 1: 2:4 or 
1: 214: 5 mixture, the specifications were that the volume 
of sand should equal 50% of the volume of aggregate, and 
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With them over 35,000 cu.yd. of concrete 
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WHERE IT CONNECTS WITH BUILDING 


the cement should be in such quantity that every 614 cu.ft. 


6 
of concrete in place should contain not less than 941% lb. 
of cement. The concrete was tested every so often and the 
mix made to fit the test according to the specifications. 
It amounted to about a little leaner than a 1: 2:4 mix- 
ture and was used in all the foundation work. For the 
reinforced-concrete work the same specifications prevailed, 
except that instead of the cement equaling 61% cu.ft. the 
specification read that the “volume of sand shall be 50% 
of the volume of aggregate, and the cement shall be 
such that every 414 cu.ft. of concrete in place will contain 
not less than. 94144 lb. of cement.” ‘This mixture was 
somewhat richer than a 1:2: 4. 

The site, as stated above, was on a very steep hill, and 
a great amount of steam-shovel grading was required be- 
fore the concrete was to be started; about 100,000 cu.yd. 
of excavation was made. 

The new Central High School building is being built 
by the District of Columbia, under the general direction 
of Snowden Ashford, Municipal Architect, and Wm. B. 
Ittner, of St. Louis, Mo., as consulting architect. The 
concrete work is being done by the Hammett Fireproofing 
Co., of Washington, D. C., of which company R. G. 
Fletcher is General Superintendent. 
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Another East River Tunnel 


A tunnel under the East River for the rapid-transit 
subway system was put under contract by the New York 
City Public Service Commission on Jan. 13, the success- 
ful bidders being Booth & Flinn, Ltd. The contract 
price is $6,639,000, and the contract time of comple- 
tion is 27 months. The tunnel is to extend from East 
l4th St. in the Borough of Manhattan to North 7th St. 
in the Borough of Brooklyn. This location is about a 
mile north of the Williamsburg bridge over the river and 
about a mile south of the Pennsylvania R.R. tunnels 
under the river. Some delay has occurred in the award 
of the contract through the efforts of D. D. McBean and 
associates to have the commission adopt the plan of 
tunnel construction which Mr. McBean invented and 
which was used in the construction of one of the Harlem 
River tunnels for the rapid-transit system in 1903. 

As many of the readers of Engineering News will recall, 
the McBean system consists in dredging a trench in the 
bottom of the river, driving in the trench two lines of 
sheet piling, and sinking a timber roof on top of the pil- 
ing, the whole forming a caisson in which the tunnel 
structure is built. An advantage claimed by Mr. Me- 
Bean for his system is that it is possible by it to bring 
the roof of the tunnel closer to the river bottom than can 
safely be done with tunnels driven by the shield system, 
which is the plan of construction contemplated in the 
commission’s plans and to be used by Booth & Flinn. 

Besides the obstruction to navigation which would 
occur during the construction of the tunnel under the 
McBean system, it was found that in view of future 
possible deepening of the East River, to enable the larg- 
est-sized battleships to reach the Brooklyn Navy Yard 
at all stages of the tide, it would be necessary to dredge 
the trench for the McBean system to a depth as great 
as 90 ft. below the water surface. In the Harlem River 
the depth of the trench was not over 50 ft. Under these 
conditions it was felt that there would be no advantage 
in the McBean system. 

w 


Grade-Crossing Elimination on 
West Side of Manhattan 

The freight line of the New York Central R.R. along 
the west side of New York City is to be reconstructed 
so as to eliminate grade crossings practically through- 
out the whole length from the northern boundary of the 
city to the southern end near Canal St. Plans have been 
worked out by the railroad in the course of several years 
past, and recently in conference with city officials an 
agreement was reached on the substantial points of the 
improvement. The work, including — electric-traction 
equipment, is estimated to cost nearly $50,000,000. The 
city will donate some land needed for the improvement 
but will pay no money. 

Tunnel, or covered subway, will be built along Inwood 
Hill just south of Spuyten Duyvil from the Harlem 


Ship Canal at the north end of Manhattan Island sow 
to Dyckman St., for four tracks, and through Fort Was 
ington Park; along upper Riverside Park from 153rd 
135th St. will be a yard and six running tracks; a: 
along lower Riverside Park from 128th St. to 72nd st 
six tracks fanning out to the yards below 72nd St. 

Elevated structure will be employed at the crossing 
Dyckman St., at Manhattan St. and on the entire yar! 
and trackage system south of 59th St. A four-track el 
vated structure is to run along 12th Ave. and Margina! 
St. to the entrance of the 30th St. yard at 38th St. 
South of the yard a two-track elevated railway is to be 
built on private right-of-way just east of West St., as far 
south as Canal St. 

The present agreement is the outcome of vigorous agi- 
tation carried on for many years against the New York 
Central’s occupancy of 11th Ave., 10th Ave. and con 
necting streets with its freight trains, a condition of 
great danger to life and interference with traffic. In 
part also it results from the efforts of the Riverside Park 
region residents to do away with smoke and noise from 
locomotives on the tracks alongside the park. The scheme 
as adopted is probably as much esthetic improvement as 
traffic improvement. 

An important feature provided for future development 
in this scheme is the possibility of a connecting cross- 
town tunnel or subway near 57th St. eastward to Grand 
Central Terminal, which would permit New York Central! 
passenger trains to be run into the city over the west- 
side line instead of over the Harlem R.R. and through 
the Park Ave. tunnel. The capacity of the tunnel and 
the Harlem R.R. line, whose four tracks must carry be- 
tween Grand Central Terminal and Mott Haven all traf- 
fic of the New York Central and New York, New Haven 
& Hartford lines, has long been inadequate, and no in- 
crease of capacity is possible except by a scheme such 
as the west-side diversion contemplated for future con- 
struction. 


Seattle Wood Water Pipe Fails 


Breaks in one of the wood-stave supply mains of Seat- 
tle, Wash., while the second and older conduit was out 
of commission for repairs, cut off the water-supply of 
parts of the city for several days, beginning on the night 
of Jan. 7-8. An emergency supply was provided by con- 
veying water in tank cars to barrels distributed through- 
out the dry section. Leaks in the conduit in servic 
were reported and repaired on Jan. 7. After the water 
was turned into the conduit, a section 150 to 200 ft. 
long collapsed, possibly due to undermining from the 
leaks. By working almost continuously for 48 hr. th: 
conduit was restored to service about 7:30 p.m., but 
about three hours later some 75 ft. more of conduit faile: 
a half mile-lower down. This was repaired and water 
service at last restored in about 24 hr. The repairs were 
made under the direction of L. B. Youngs, superintend- 
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f water-works. On Nov. 19, 1911, both of these 
stave supply conduits were put out of service by a 
which washed out a bridge supporting them and 

ther damage. (See Engineering News, Dec. 14, 

_ for an account of the flood, the damage it wrought 
emergency-repair methods.) After that flood the 
Underwriters Association renewed its recommenda- 

of 1906 for a salt-water high-pressure fire-protec- 
system. Later, A. H. Dimock, city engineer, advised 
esh-water system instead, utilizing an existing pump- 
station on Lake Washington (building a new station 
the foot of Lake Union and reinforcing the water 
ns at various points). Some of the larger mains rec- 
mended have been put in, and the Lake Washington 
tation has been kept available. During the last three 
years Messrs. Dimock and Youngs have recommended 
the construction of additional reservoirs for the sections 
deprived of water on Jan. 8 to 10. Since the recent ac- 


cident, there has been much talk of the imperative need 
for a third supply conduit, to be built of concrete. 
# 


F. R. Harris, Chief of Bureau 
‘ of Yards and Docks 


Frederick R. Harris, of the Corps of Civil Engineers, 


U. S. N., has been appointed and confirmed as chief of 
the Bureau of Yards and Docks of the Navy Department, 


with the rank of rear-admiral. He succeeds H. R. Stan- 
ford, Corps of Civil Engineers, U. S. N., who has just 
completed his four-year term as chief of the bureau. 

Mr. Harris was born in New York City in 1875 and 
vraduated with the degree of mechanical engineer from 
Institute in 1896. He entered the Corps of 
Civil Engineers in 1903 and since that time has served 
successively at Charleston, S. C., Guantanamo, Cuba, 
Washington, D. C., Brooklyn, N. Y., and Philadelphia, 
Penn. At Brooklyn he had charge of the difficult con- 
struction of dry dock No. 3 
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Stevens 


A Luncheon in Honor of Henry W. Hodge, recently ap- 
pointed a member of the Public Service Commission of New 
York City, was given at the Railroad Club in New York City 
on Jan. 12 and was attended by 40 of the leading engi- 
neers in New York, while many unable to be present sent re- 
grets. William J. Wilgus acted as toastmaster, and brief 
speeches were made by a number of those present, the key- 
note of the speeches being the service rendered to the pro- 
fession and to the public by Mr. Hodge in accepting the office, 
ind the value to the public in having in positions of such re- 
sponsibility engineers who understand the technical matters 
with which the commission has to deal and who possess the 
necessary executive ability and personal qualifications for 
success in the work. 

Elevated-Railway Third Track in Service—The new ex- 
press-track system of the elevated railways in Manhattan and 
Bronx Boroughs, New York, was put into operation on Mon- 
day, Jan. 17, 1916. Construction was practically completed a 
month or two since. The new trackage, as described in 
“Engineering News,” Sept. 30, 1915, p. 625, affects three of 
the four lines: Ninth Ave., Third Ave. and Second Ave. The 
middle or express-train track heretofore existing on the 
Ninth Ave. line from 116th St. south to 14th St. has been ex- 
tended south about 3 mi. to Rector St. and north 2 mi, to 157th 
St. and both old and new portions provided with intermediate 

itions, the longest station interval now being from 66th to 
ifth St. (instead of 14th to 116th). The Third Ave. line, 
which had a short length of middle track, has been third- 
tracked for the full length from City Hall to Bronx Park, 

d the Second Ave. line from Chatham Square to the Harlem 

ver bridge. The old double-track bridge was replaced by 

four-track structure (“Engineering News,” Sept. 2, 1915, 

137). The system as now operated should develop a rush- 

ir capacity some 25% greater than it had as previously 

rated and should relieve the load on the subway. 
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been appointed City Engineer of 

Mr. C. M. James, Assistant to the Third Vice-President of 
the Atlantic Coast Line R.R., at Wilmington, Del., has been ap- 
pointed Engineer of Construction of that railroad. 


Mr. John H. Hanna, M. Am. Soc. C. E., formerly Chief 
Engineer of the Capital Traction Co., of Washington, D. C., 
has been elected Vice-President in charge of the operations of 
the company. 

Mr. Guy A. Rupp, formerly in the Maintenance-of-Way De- 
partment of the Lehigh Valley R.R., has been appointed Con- 
structing Engineer of the Pennsylvania Trojan Powder Co., 
at Allentown, Penn. 

Mr. H. C. May, Superintendent of Motive Power of the 
Chicago, Indianapolis & Louisville Ry., has been appointed to 
a similar position on the Lehigh Valley R.R., with headquar- 
ters at South Bethlehem, Penn. 

Mr. E. B. Hillegass, Assistant Engineer of the 
Coast Line R.R., at Rocky Mount, N. C., has been 
Engineer of Roadway, with headquarters at 
He succeeds Mr. C. J. Chenworth. 


Atlantic 
appointed 
Savannah, Ga 


Mr. E. Owen McCann, head of the Engineering Depart- 
ment of St. Ignatius University, San Francisco, Calif., has 
opened offices as Consulting Mining and Civil Engineer in 


the Mills Building, San Francisco. 


Mr. Kenneth B. Ward, of Painesville, Ohio, has been elected 
City Manager of Sandusky, Ohio, by the Board of Commis- 
sioners of that city, at an annual saluary of $3,600. Mr. Ward 
is a graduate of Ohio State University. 

Maj. George B. Pillsbury, M. Am. Soc. C. E., Corps of Engi- 
neers, U. S. A., New London, Conn., will be transferred to suc- 
ceed Maj. R. R. Raymond at Los Angeles, Calif. 
mond will leave for Honolulu on Feb. 1. 


Mr. Claude L. Van Auken, formerly of the Valuation 
partment of the Chicago, Milwaukee & St. Paul Ry., has been 
appointed Assistant Engineer on the valuation of Chicago 
Terminals for the Chicago, Rock Island & Pacific Ry. 

Mr. Collingwood Schreiber, Hon. M. Can. Soc. C. E., Consult- 
ing Engineer to the Canadian Government and a noted author- 
ity on railroad engineering, has received from King George 
of England the title of Knight Commander of the Order of 
St. Michael and St. George. 


Major Ray- 


De- 


Capt. George H. Norton, Deputy Engineer Commissioner of 
the Department of Public Works of Buffalo, N. Y., 
elected City Engineer of that city 
uate of Cornell University. 
in 1898 as Assistant 

Mr. Harland 


has been 
Captain Norton is a grad. 
He entered the service of the city 
Engineer. 


Bartholomew, who recently resigned as Sec- 


rectary of the Newark, N. J., City Planning Commission, is 
now Engineer of the Citizens’ City Plan Committee of St. 
Louis, Mo., an unofficial organization which will codéperate 
with the City Plan Commission in solving certain traffic 
problems. 

Mr. H. B. Greene, Superintendent of the Wheeling divi- 
sion of the Baltimore & Ohio R.R., at Wheeling, W. Va., has 
been appointed Superintendent of the Cleveland division, 
to succeed Mr. W. T. Lechlider, who recently resigned. Mr. 


Greene will assume his new duties Feb. 1, with headquarters 
in Cleveland. 

Messrs. Isham Randolph, M. Am. Soc. C. E., and George F. 
Stickney, M. Am. Soc. C. E., have been engaged by the Lake 
Erie & Ohio River Canal Board to report upon the project 
of the board, now under way. Mr. George M. Lehman, M. 
Am. Soc. C. E., Chief Engineer of the board, will act with 
them in completing the report. 

Mr. R. B. Miller, former Traffic Manager of the Oregon- 
Washington Railway and Navigation Co., has resigned to ac- 
cept a position with Twohy Bros., railroad contractors, Port- 
land and San Francisco. He is to be connected, it is under- 
stood, with the construction of the California & Oregon 
Coast R.R. from Grant's Pass toward Crescent City, Calif. 


Mr. David H. Goodwillie, Assoc. M. Am. Soc. C. E., former 
Superintendent of Water-Works of Toledo, Ohio, has been 
appointed Director of Service of that city by Mayor-Elect 
Milroy. Mr. Goodwillie is a graduate of Cornell University. 
For some time before going to Toledo, in 1909, he was engaged 
by the United States Steel Corporation to introduce and in- 
stall filter plants. 


Mr. I. J. Stander, who was connected with the Department 
of Docks and Ferries of New York City for 16 yr., has or- 
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ganized the firm of IL. J. Stander & Co., Inc., with offices at 118 
East 28th St., New York City, to conduct a general engineering 
and contracting business, with special reference to the con- 
struction of bulkhead walls, piers, docks and submarine and 
heavy foundation work. 


Mr. William A. Baehr, of Chicago, consulting electrical en- 
gineer, has been named by the Merchants Power Co., of Mem- 
phis, Tenn., as its arbitrator in ascertaining the value of the 
plant, transmission lines, ete., which are to be taken over by 
the city. The commissioners of the city will select another, 
and a third is to be selected by these two. A bond ‘issue of 
$1,500,000 has been voted for the purchase. 


Messrs. Tudor R. Williams and Rex D. Richardson, Assoc. 
M. Am. Soc. C. E., announce the dissolution of their partner- 
ship under the firm name of Williams & Richardson, 828 
Connell Building, Scranton, Penn. Mr. Richardson will carry 
on a general contracting and engineering business, specializ- 
ing in the design and construction of reinforced concrete, 
at the same address, under the name of the R. D. Richardson 
Construction Co. 


Mr. E. F. Walker, formerly Manager of the Water-Works 
Department of the International Steam Pump Co., and recently 
Eastern Representative of John H. McGowan Co., is now rep- 
resentative in eastern New York, New Jersey and the New 
England States of the National Transit Pump and .Machine 
Co., of Oil City, Penn., with headquarters at 30 Church St., 
New York City. The National Transit Pump and Machine Co. 
was a former subsidiary of the Standard Oil Co. 


Mr. Ervin G. Bailey, M. Am. Soc. M. E., Mechanical Engineer 
of the Fuel Testing Co., Boston, Mass., will hereafter devote 
his entire time to the newly organized Bailey Meter Co., 
which has been incorporated to manufacture and sell a most 
complete line of recording meters and instruments for power- 
plant and other similar uses. The Bailey meters have been 
developed during the past six years in the mechanical-engi- 
neering department of the Fuel Testing Co., to which concern 
Mr. W. B. Calkins, Mr. Bailey’s partner since that company 
was organized, will continue to give his personal direction. 


Mr. F. W. Ballard, Assoc. Am. Inst. E. E., former Commis- 
sioner and Engineer of the Light and Heat Division of the City 
of Cleveland, has opened offices at 811 Swetland Building, in 
that city, for the general practice of engineering and archi- 
tecture, giving particular attention to the design of light 
and power plants, industrial buildings and factory buildings 
of all kinds, and to appraisal of public utilities and industrial 
properties. Mr. Roy Husselman, Chief Draftsman and Con- 
struction Engineer of the Municipal Electric Light Plant, 
will be associated with him. The name of the new firm will 
be F. W. Ballard & Co. 


Mr. William H. Yates, M. Am. Soc. C. E., author of the 
article “How the New York State Barge Canal Will Be 
Operated,” in this issue of “Engineering News,” was gradu- 
ated from Columbia University in 1903 and was Instructor 
in Civil Engineering at that institution from 1903 to 1997. 
From the latter year until 1911 he was Assistant Engineer, 
Headquarters Department, New York City Board of Water 
Supply. From 1911 to 1915 he was Supervising Engineer, 
Office of State Engineer and Surveyor, at Albany. Since March, 
1915, he has been engaged in independent practice in New York 
City, with office at 52 Wall St. 


Mr. T. Houston Johnston, of Atlanta, Ga., has been elected 
engineer to the Western & Atlantic R.R. re-leasing commis- 
sion, a body elected by the Georgia legislature to handle the 
question of re-leasing this rcad, which is owned by the state 
and at present leased to the Nashville, Chattanooga & St. 
Louis Ry. Mr. Johnston has been special valuation engineer 
of the Federal Government. He will work with the Interstate 
Commerce Commission engineers who are revaluing the road 
and will check their results. The commission, under powers 
eranted it by the legislature at a special session, is consid- 
ering the extension of the road to the seaboard. 


Mr. John Meigs, M. Am. Soc. C. E., lately director of the 
Department of Wharves, Docks and Ferries of the City of 
*hiladelphia, and previously for 15 yr. in charge of engineering 
design and construction work of varied character, has opened 
offices at 614 Pennsylvania Building, Philadelphia, to conduct 
a general consulting and constructing engineering practice. 
He will give special attention to the investigation, valuation, 
design, construction and operation of public and private engi- 
neering works and industrial plants, including general river, 
harbor and port improvements, foundations, bridges, buildings, 
power plants, water-supply, sewerage and pavements. 


Mr. A. M. Nelson, M. Am. Soc. C. E., was elected Tennessee 
State Highway Engineer by the State Highway Commission 
on Jan. 11, his appointment taking effect immediately. Mr. 
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Nelson is a graduate of Washington and Lee Univers 
He was Assistant Engineer of Valuation of the Oregon g) 
Line R.R. and was in charge of highway construction 
Utah, Idaho and other western states under the auspices of ; 
railroad company. Mr. Nelson will hold three conferences 
road officials—at Knoxville, Feb. 15 to 18; Nashville, Feb, 2» 
25; and Jackson, Feb. 29 to Mar. 3. The engineering depa 
ment of the University of Tennessee will aid in conduct 
these conferences. 


Mr. David S. Carll, M. Am. Soc. C. E., has retired from 1) 
office of General Manager of the Capital Traction Co., of Was 
ington, D. C., retaining his position as Vice-President 
member of the Board of Directors of that company. Mr. Cy 
was born in 1855. His first important position was Assist 
Engineer on location work on the Long Island R.R., betw: 
Patchogue and Eastport. He was ‘also Assistant Enginee; 
charge of the construction of 8 mi. of the New York, Ww: 
Shore & Buffalo Ry., in Ulster County, New York. From 1 
to 1886 he was leveler and transitman in the employ of Ne, 
York City. In 1887-88 he was assistant engineer on the co; 
struction of cable-car lines in Kansas City, Mo. In 1900 }. 
served as resident engineer on the installation of cable lin: 
for the Washington & Georgetown Railroad Co. From Septem. 
ber, 1892, to March, 1908, he was Chief Engineer of the Capita! 
Traction Co., in the latter year being made Second Vice-Presj- 
dent and General Manager of the company. Appreciation of 
Mr. Carll and an estimate of his worth and service were ex- 
pressed by the Board of Directors in a resolution adopted 
on Jan. 12. The active direction of the engineering of th: 
company will be taken over by Mr. John H. Hanna, as noted 
on the preceding page. 
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Loren Edward Hunt, Assoc. M. Am. Soc. C. E., Chief As- 
sistant City Engineer of San Francisco, died recently at his 
home in that city. He was born in Austin, Minn., 46 years 
ago and was a graduate of the University of California. He 
was at one time an instructor in the civil-engineering depart- 
ment of the university and served in the United States 
Forest Service previous to his connection with the City of 
San Francisco. 


Adolphe Greiner, a prominent international figure in steel 
circles, died at Seraing, near Liege, Belgium, on Nov. 20, 1915, 
at the age of 72. For many years he had been connected 
with the John Cockerill Co., of that place, and for 28 years 
before his death had been general director. He was a member 
of the International Association for Testing Materials and 
the congress member for Belgium. . He was also chairman 
of the Iron and Steel Committee of that association. 


William W. Follett, M. Am. Soc. C. E., a well-known con- 
sulting engineer in the Southwest, died at his home in El 
Paso Tex., Dec. 30, at 58 years of age. He was born in New 
Sharon, Me., and was a graduate of the University of Mich- 
igan, which in 1914 conferred upon him the honorary degree 
of Master of Engineering. Mr. Follett went to El Paso 
in 1889 to act as consulting engineer for the United States 
Geological Survey, which was then conducting investigations 
of the international dam proposed for the Rio Grande in that 
vicinity. He was later appointed consulting engineer of the 
American section of the International Boundary Commission, 
cn which he served for 16 years. During that period he be- 
came recognized as an authority on water-boundary matters 
and was said to know the Rio Grande River better than any 
other man. He acted also at one time as consulting engineer 
of the El Paso & Southwestern System in planning the water- 


supply for the system from the White Mountains of New 
Mexico. 


Oliver G. Gayley, First Vice-President of the Pressed Steel 
Car Co., Pittsburgh, and Vice-President of the Western Steel 
Car and Foundry Co., Chicago, died at his home in New 
York City, Jan. 9, at 56 years of age. He was born in West 
Nottingham, Md., and educated at the West Nottingham Aca- 
demy and the Franklin Institute, in Philadelphia. After fin- 
ishing his education Mr. Gayley entered the service of the 
Pennsylvania R.R. as a civil engineer. Eight years later he 
became Division Engineer on the Philadelphia & Reading Ry. 
and was subsequently an operating official of the St. Louis 
Car Wheel Co. and General Manager of the Safety Car Lighting 
and Heating Co., of which he was a director at the time of 
his death. Mr. Gayley’s first position with the Pressed Steel 
Car Co. was that of General Manager of Sales, from which he 
rose to that of First Vice-President. He was also a director 
of the Chicago & Calumet River R.R. 











> 
z 
Ei 
pS 
By 
3%] 
be 
Be 
ad 





january 20, 1916 





ave srayeareneeas yn iiyy 


ENGINEERING SOCIETIES 
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COMING MEETINGS 


INOIS CHAPTER: AMERICAN WATER-WORKS ASSO- 
CIATION. / sl y ios ; 

in. 25-27. Annual meeting, University of Illinois, Urbana. 

secy., Dr. Edward Bartow, Urbana, Ill 


11). INOIS SOCIETY OF ENGINEERS AND SURVEYORS. 
‘Ton. 26-28. Annual meeting, University of Illinois, Urbana, 
ill. Secy., E. E. R. Tratman, Wheaton, Il. 


WISCONSIN HIGHWAY COMMISSIONERS’ ASSOCIATION. | 
‘yon. 31. Annual meeting in Madison. Secy., G. H. Main- 
waring, Gotham, Wis. 


WISCONSIN ENGINEERING SOCIETY. : 
Feb. 2. Annual meeting, Madison, Wis. Secy., L. S. Smith, 
939 University Ave., Madison, Wis. 
INDIANA SANITARY AND WATER-SUPPLY ASSOCIATION 
Keb. 2-5. Annual meeting in Indianapolis. Asst. Secy., W. 
F. King, Indianapolis, Ind. 


INDIANA ENGINEERING SOCIETY. 2 7 
Feb. 3-5. Annual meeting in_ Indianapolis. Secy., Charles 
Brossmann, 1616 Merchants Bank Bldg., Indianapolis, Ind. 


AMERICAN ELECTRIC RAILWAY ASSOCIATION. 
Feb. 4. Mid-winter meeting in Chicago. Secy., E. B. Bur- 
ritt, 8 W. 40th St., New York City. 


OREGON SOCIETY OF ENGINEERS. 
Feb. 7. Annual meeting. Secy., H. M. Morse, Portland, 
Ore. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
Feb. 8-9. Mid-winter meeting in New_York City. Secy., F. 
L. Hutchinson, 29 W. 39th St., New York City. 


OHIO ENGINEERING SOCIETY. 
Feb. 9-11. Annual meeting in Columbus. Secy., John Lay- 
lin, Norwalk, Ohio. 
MINNESOTA SURVEYORS AND ENGINEERS SOCIETY. 
Feb. 10-12. Annual meeting at St. Paul. Secy., Geo. H. 
Herrold, St. Paul, Minn. 
ILLUMINATING ENGINEERING SOCIETY. : 
Feb. 10-11. Mid-winter convention in New York City. Secy., 
A. S. Miller, 29 W. 39th St., New York City. 


NINTH CHICAGO CEMENT SHOW. 
Feb. 12-19. First Infantry Armory and Coliseum. Secy., 
R. F. Hall, 208 South La Salle St., Chicago, Ill. 


CONNECTICUT SOCIETY OF CIVIL ENGINEERS. 
Feb. 14-15. Annual meeting at New Haven. Secy., J. Fred- 
erick Jackson, Chamber of Commerce Bldg., New Haven, 
Conn, 


RUILDING INSPECTORS’ CONFERENCE. 
Feb. 14-15. In Chicago. Secy., S. J. Williams, Madison, 
Wis. 
AMERICAN CONCRETE INSTITUTE. 
Feb. 14-17. Annual convention in Chicago. Secy., John M. 
Goodell, 1418 Walnut St., Philadelphia, Penn. 


AMERICAN INSTITUTE OF MINING ENGINEERS. 
Feb. 14-17. Annual meeting in New York City. Secy., 
Bradley Stoughton, 29 W. 39th St., New York City. 


ASSOCIATION OF ONTARIO LAND SURVEYORS. 
Feb. 15. Annual meeting in Toronto, Can. Secy., L. V. 
Rorke, Parliament Building, Toronto, Ont. 


sECOn? personal CONFERENCE ON CONCRETE ROAD 
TILDING. 
Feb. 15-18. At Chicago. Secy., J. P. Beck, 208 South La Salle 
St., Chicago, Ill. 


IOWA ENGINEERING SOCIETY. 
Feb. 16-18. Annual meeting at Des Moines. Secy., J. H. 
Dunlap, Iowa City, Iowa. 
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The San Francisco Association of the American Society 
of Civil Engineers elected H. L. Haehl, president, and Jerome 
Newman, vice president. 


Canadian Society of Civil Engineers—The 30th annual 
meeting of the society will be held in Montreal, Jan. 25 to 27. 


The secretary is Prof. C. H. McLeod, 176 Mansfield St., Mon- 
treal. 


American Society of Engineering Contractors—The annual 
meeting will be held in the Engineering Societies’ Building, 
New York City, on Jan. 21 at 8 p.m. The banquet will be 
held on Jan. 22 at 7 p.m. at the Café Boulevard. The Sec- 
retary is J. R. Wemlinger, South Ferry Building, New York 
City. 

Building Inspectors’ Conference—The conference of build- 
ing inspectors, whose first meeting was held in New York 
last May, expects to convene this year in Chicago in connec- 
tion with the meeting of the American Concrete Institute 
and the Cement Show, on Feb. 14 and 15. The secretary is 
Sidney J. Williams, Madison. 


The State Highway Commission of Iowa has decided that 
the highway engineers shall hold their annual meeting Feb. 
1 to 3. The meeting will be largely devoted to a study of 
the road law and standard specifications for the various ma- 
terials and construction used, and recent methods of con- 
struction. All county engineers are expected to attend the 
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sessions. Information concerning the meeting can be ob- 
tained from Thomas H. MacDonald, Chief Engineer, lowa 


Highway Commission, Ames, lowa 


The Ohio Water-Works Association will hold its fifth an- 
nual meeting on Jan. 26 and 27 at the Chittenden Hotel in Co- 
lumbus, Ohio. There will be one formal address, which will 
be given by C. V. Critchfield, expert for the Public Utilities 
Commission of Ohio. One session will be devoted entirely to 
a question-box discussion for the solution of knotty problems 
bearing upon the work of the members. F. C. Jeannot, the 
secretary, states that one session will be devoted to the ques- 
tion, “How much does it cost to pump a million gallons of 
water?” 


Western Society of Engineers—The officers for 1916 have 
been elected as follows President, B. E. Grant, division engi- 
neer, Board of Local Improvements, Chicago; vice presidents, 
C. H. Cartlidge, bridge engineer, Chicago, Burlington & 
Quincy R.R.; D. W. Roper, Commonwealth Edison Co.; F. H 
Newell, professor of civil engineering, University of Illinois; 
treasurer, C. R. Dart, bridge engineer, Sanitary District of Chi- 
cago; trustee, Ernest McCullough. The annual dinner was 
held Jan. 12, at which Samuel Insull, of the Commonwealth 
Edison Co., was principal speaker. 


American Institute of Consulting Engineers—The annual 
meeting was held at the Engineers’ Club, New York City, on 
the evening of Jan. 17. The results of the letter ballot for 
officers were the election of Samuel Whinery as president 
and Dr. Alex C. Humphreys and F. A. Molitor as members 
ef council. The retiring president, E. L. Corthell, reviewed the 
work of the institute during the year. Doctor Mathot, of Brus- 
sels, president of the International Federation of Institutes 


‘ of Consulting Engineers, who was present as a guest, de- 


scribed the work of the federation 


American Highway Association—A special meeting of the 
Board of Directors was held in Washington, D. C., Jan. 12, to 
consider an invitation from the American Road Builders’ 
Association to join in holding a convention at Pittsburgh on 
Feb. 22-25. The following resolutions were adopted: 

Resolved, that in view of the understanding very definitely 
reached prior to the Pan-American Road Congress at Oakland, 
Calif., in September, 1915, that there would be no other na- 
tional road meeting during the succeeding twelve months, 
the American Highway Association feels that in good faith 
to all interested in the good-roads movement it cannot ac- 
cept the invitation of the American Road Builders’ Associa- 
tion to participate in its proposed congress of February- 
March, 1916. 

Resolved further, that this Association expresses its entire 
sympathy with the plans and purposes of the American As- 
sociation of State Highway Officials as outlined in its resolu- 
tion of Dec. 8, 1915, and will lend all its efforts to the success- 
ful carrying out of that plan. With that end in view it is 
the purpose of the American Highway Association to co- 
operate with the American Association of State Highway 
officials in its proposed joint congress to be held in December, 
1916, or at a later date. 


American Concrete Institute—The annual convention, to be 
held at the Auditorium Hotel, Chicago, Feb. 14 to 17, 1916, 
has been arranged so as to afford those in attendance the 
opportunity of visiting the cement show and the sessions of 
the National Conference on Road Building, Feb. 15 to 18. 
A preliminary announcement of the program includes the 
following papers: “Relining the Winston Tunnel, Chicago 
Great Western R.R.,” Harold P. Brown; “Swimming Pools,” E. 
D. Boyer; “Novel Features of Concrete Work on the New 
York Subway,” Robert Ridgway and Ralph E. Goodwin; “Cost 
Accounting on Concrete Work,” Sanford E. Thompson; “Re- 
quirements of Building Codes for Columns,” P. P. Furber; 
“Construction of Flat-Slab Floors,” details of this paper are 
in the hands of a special committee, which will announce 
the author later; “Genesis of Reinforced-Concrete Construc- 
tion,” Prof. W. K. Hatt; “A Further Discussion of the Steel 
Stresses in Flat-Slab Floors,” Prof. H. T. Eddy; “Design of 
Foundations for Reinforced-Concrete Buildings,” Robert W. 
Boyd; “Tests Showing Continued Deformation Under Constant 
Load,” Prof. A. H. Fuller and Prof. C. C. More; “Forms for 
Concrete Work,” R. A. Sherwin, “Construction of the Large 
Concrete Viaducts on the Lackawanna R.R.,” C. W. Simpson; 
“Concrete Foundations for Pavements for Heavy Travel,” Clif- 
ford Richardson; “The Chemistry of Portland Cement,” George 
A. Rankin; “The Design of Plain and Reinforced-Concrete 
Sewers,” W. W. Horner. 


New England Water-Works Association—The annual meet- 
ing was held at the Hotel Brunswick, Boston, on Jan. 12 
and was largely attended. As usual the annual meeting this 
year consisted of a single business session which followed im- 
mediately after the monthly luncheon of the association. 
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The announcement of the result of the letter ballot for the 
election of officers showed that William F. Sullivan, engineer 
and superintendent of water-works, Nashua, N. H., had been 
elected president and that the secretary, treasurer and editor 
had been re@lected. The report of the 
presented by Leonard Metcalf, 
membership of 961. 


Executive Committee, 
president of the association, 
There was a net membership 
gain of 114 during the past year, resulting largely from ad- 
mitting members of the American Water-Works Association 
without payment of the usual entrance fee Altogether 92 
members and & associate members, or 100 in all, took advan- 
tage of this privilege Mr. Metcalf stated for the Executive 
Committee that none of the standing 
pleted reports during the year, but 
by a number of the committees 


showed a 


committees had com- 
progress had been made 
including among others the 
committees on meter rates, cast-iron pipe specifications, stand- 
ard hydrant specifications, and 
joints 


The Committee on the 


service pipes, leakage pipe 
Brackett Memorial, through Fred- 
eric BP. Stearns, chairman, reported that it is proposed to have 
the memorial take the form of a 
annually for the 


association 


bronze 
paper 
A few members have already 
money to assure the success of the 


medal to be given 
presented to the 
guaranteed enough 


most meritorious 


memorial, and it is in- 
tended to give the entire membership an opportunity to con- 
tribute to the funds soon 


PT 


Appliances and Materials 
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Tractor for Road and Farm Work 
The tractor with automobile 
of the big-wheel class. Its 
driven by internal and 
are mounted on bearings It is 
developing 28 and 16 hp. at the 
4.500 and 2,200 Ib. In the 
wheels are 5% ft. in 


lines, shown 
two 


pinions, 


herewith, is 
rear wheels are 
and all its wheels 
made in two sizes, 
drawbar, with a pull of 
machine the driving 
and 20 in. wide, and the 


gasoline and 10 


large 
rears 
roller 


larger 
diameter 
wheelbase is &8™ ft It 


ty carries 35 gal. of 
gal. of water for cooling The driver sits on a mowing- 


TRACTOR FOR ROAD WORK 

machine seat between the large wheels and back of the rear 
axle The weight in with filled, is 
8.700 Ib. for the larger 5,200 lb. for the smaller machine 
A belt pulley is provided for 


crushers, ete These 


working 
and 


order, tanks 


operating 
have 


farm machinery, 


tractors been used in roadwork, 


hauling wagons of crushed stone and operating 
graders, One hauled six loaded (5-ton) wagons on a 
20-mi. run with grades of over 8° and made the round trip 
in 6% hr. with a consumption of 25 gal. of gasoline and 1% 
gal. of oil. The machine is known as the “Little Giant” trac- 
tor and is built by the Mayer Brothers Co., of Mankato, Minn, 
. 7 * 

Fire Truck 

A low-priced fire truck for small towns is being put out by 
the Hallock Engineering Co., of Cleveland 
cal-extinguisher 


road drags 
and 


The Ford as a 


Standard chemi- 
ladders, ete., are mounted on a 


equipment, 
Ford automobile chassis 
There is one 35-gal. copper chemical tank, with all the 
usual fittings and accessories, 200 ft. of four-ply red-rubber 
chemical hose in 50-ft. sections, a hose basket, two 3-gal. 
copper hand-extinguishers, an extension ladder in 9-ft. sec- 
tions, an extra acid tank and soda canister, an 8-ft. pike pole, 
a 6-Ib. fire ax, an 8-lb. crowbar, 
head and tail lights, a 9-in. gas 
tank, and tool 


ment. The seat 


two oil lanterns, electric 
searchlight with a 30-hr. 
complete equipment for car and fire equip- 
front carries two men and the rear step 
ene man. The truck is painted in department red. 

A 530-lb. water-hose trailer wagon is also marketed by the 
same concern for use with the truck described. The trailer 
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75, No. 


has short-turn gear so that it follows the truck track 
has automobile wheels, The body is 6 ft. long by 40 in, , 
and can carry 1,000 lb., in men or equipment. The tro 


coupling is disconnected by a driver’s pedal on the 
truck 


New Detachable-Point Pick 


The “Harringford” detachable-point pick hown in 
accompanying sketch is being marketed jointly by als 
Windsor & Son, 156 State St., Boston, and H. B. Goodric} 
Co., 27 Cedar St.. New York City. A two-part eye is for) 
by malleable-iron castings bolted together. The bolt ho 


> 
HARRINGFORD DETACHABLE-POINT PICK 
are threaded on the nut side and the nut serves to lock th: 
bolt; there is also a spring-lock washer under the nut. It is 
reported that this scheme effectively holds the pick parts 
together. The points are ordinarily of tool steel (65 carbon 
or better) and can be tempered. Manganese-steel points are 
to be supplied for railway track tamping. The shank of th: 
points is tapered to fit tapered recesses in the eye so that 
a large friction bearing is secured, The bolt hole in the point 
is enlarged. This pick (contractor’s No. 9) sells for $102 
per doz. ready for handle f.o.b. Boston; the points are $5.1 
per doz. pair. 
* > . 


A 1,250-Lb. Motor Truck 


A new motor truck, light but strongly built, of 1,250-1» 
capacity, was recently placed on the market by the Kentucky 
Wagon Manufacturing Co., of Louisville, Ky. The 
frame of the truck is made of high-carbon rolled-steel chan 
nels instead of pressed-steel shapes, and all brackets and 
fastenings on the main frame are made to the web of the 
channels, no perforations being made in the flanges. Th. 
front cross-member of the main frame serves as a bumpe: 
and extends on each side to protect the wheels. The radiator 
is mounted on springs, thus relieving it from shock. As it is 
set well back from the front cross-member, it is protected 
from possible collision. An extension on the brake pedal, 
which engages the heel of the driver’s shoe, permits him to 
operate the accelerator without removing his foot from the 
brake pedal. An abstract of the specifications follows: Load 


main 





“OLD HICKORY TRUCK,” 1,250 LB. CAPACITY 

ing space, 6%x3% ft., with drop-end tailboard; wheelbase, 
110 in.; three speeds forward and one reverse; motor with 
four 34% x5-in. cylinders; “Dyneto” electric starter and “Con 
necticut” ignition; three-point suspension on the motor and 
three-point suspension for the rear axle case through tw: 
full elliptic springs at the rear and the torque-tube yoke s% 
cured to the side channels; straight-line drive through on: 
universal when under full load; brake linkage under sprinés 


tension to eliminate rattling. The list price is $825 f.o.b 
Louisville. 





